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This  study  was  part  of  an  investigation  to  determine  the  environmental 
effects  of  offshore  dredged  material  disposal  at  Galveston,  Texas.  The  biolog- 
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dredged  material  disposal  site  (DMDS)  to  determine  the  areal  distribution  of 
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dredged  material  disposal  on  the  biota  at  selected  sites  in  the  DMDS.  Three 
experimental  sites  were  investigated:  a sandy  bottom  that  received  sand,  shell, 
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20.  ABSTRACT  (Continued). 

sand  and  shell  dredged  material;  and  a muddy  bottom  that  received  silt-clay 
dredged  material. 

Dredged  material  disposal  did  not  appear  to  have  an  acute  impact  on  the 
benthos  at  any  disposal  site;  any  effect  was  masked  by  natural  population 
fluctuations  following  disposal.  However,  subsequent  alterations  in  benthic 
populations  may  have  occurred:  Beaumont  Clay  appeared  to  have  a depressive 
effect  while  sand-shell  dredged  material  deposited  on  a muddy  bottom  appeared 
to  have  a stimulative  effect.  Benthic  populations  in  the  ship  channel  were 
reduced  by  dredging,  but  began  to  recover  as  soon  as  sediments  began  to 
accumulate  in  the  channel  bottom. 

‘ The  magnitude  of  the  effect  on  the  benthic  populations  could  not  be 
accurately  assessed  because  adequate  predisposal  data  on  natural  sediment 
and  benthic  population  changes  were  not  available.  Dredged  material 
deposits  had  no  apparent  effect  on  feeding  habits  of  fish  or  on  the  distri- 
bution of  nekton,  although  some  nektonic  species  may  have  congregated  in  the 
turbid  water  following  dredged  material  disposal.  Zooplankton  and 
phytoplankton  studies  detected  no  population  changes  during  disposal  that 
could  not  have  been  due  to  sampling  error. 

> It  is  probable  that  sudden  abiotic  changes  and  commercial  fishing 
activities  cause  more  destruction  of  biota  than  dredging-related  activities. 
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WATERWAYS  EXPERIMENT  STATION.  CORPS  OF  ENGINEERS 
P O.  BOX  631 

VICKSBURG.  MISSISSIPPI  39180 

MF.,  TO  WESYV  15  July  1978 

SUBJECT:  Transmittal  of  Technical  Report  D-77-20 


TO:  All  Report  Recipients 


1.  The  technical  report  transmitted  herewith  contains  a summary  of  the 
results  of  several  research  efforts  (work  units)  undertaken  as  part  of 
Task  1A,  Aquatic  Disposal  Field  Investigations, of  the  Corps  of  Engineers’ 
Dredged  Material  Research  Program  (DMRP) . Task  1A  was  part  of  the  Envi- 
ronmental Impacts  and  Criteria  Development  Project  (EICDP) , which  had  as 
a general  objective  the  evaluation  of  the  effects  of  open-water  disposal 
on  biota  and  on  water  quality  at  selected  disposal  areas.  This  report 

is  a summary  of  the  physical,  chemical,  and  biological  studies  that  were 
conducted  at  the  Galveston,  Texas,  disposal  site.  This  research  site 
was  one  of  five  studied  under  the  DMRP  in  various  geographical  regions 
of  the  United  States. 

2.  This  report.  Aquatic  Disposal  Field  Investigations,  Galveston, 

Texas,  Offshore  Disposal  Site;  Evaluative  Summary,  presents  an  over- 
view of  three  research  efforts  conducted  at  the  Galveston  site.  Three 
contractor-prepared  reports  (Appendices  A-C)  describe  these  research 
efforts.  The  titles  of  the  appendices  are  listed  on  the  inside 

front  cover  of  this  report.  Appendix  C was  reproduced  on  microfiche  and 
is  inclosed  in  an  envelope  inside  the  back  cover.  This  report  provides 
additional  results,  interpretations,  and  conclusions  not  found  in  the 
appendices  and,  in  addition,  provides  a comprehensive  summary  and 
synthesis  of  the  entire  study. 

3.  The  purpose  of  the  Galveston  study  was  to  determine  the  physical, 
chemical,  and  biological  effects  of  open-water  disposal  of  dredged  mate- 
rial in  the  Gulf  of  Mexico  adjacent  to  the  entrance  to  Galveston  Bay. 

This  study  involved  the  detailed  monitoring  of  disposal  of  small  amounts 
of  highly  contaminated  material  dredged  from  the  Texas  City  Turning 
Basin  as  well  as  clean  sand  and  sandy  silt  from  the  Galveston  Bay  Channel. 

4.  Disposal  events  and  the  short-term  impacts  of  the  disposal  of 
dredged  material  and  the  subsequent  recolonization  of  the  affected  sites 
were  evaluated  at  three  dump  sites  within  the  main  site.  The  material 
deposited  in  the  shallow  parts  of  the  disposal  site  experienced  a rather 
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rapid  rate  of  erosion  and  dispersal  while  the  material  in  the  deeper 
parts  tended  to  remain  in  place.  The  chemical  impact  of  disposal  on 
water-quality  and  sedimentological  parameters  was  minimal.  Biological 
impacts  also  appeared  to  be  of  marginal  significance.  Changes  in  the 
abundance  and  types  of  organisms  in  the  disposal  areas  could  not  be 
distinguished  from  changes  in  reference  areas. 

5.  Conclusions  based  on  the  data  presented  indicate  that  while  effects 
of  disposal  were  indicated  in  the  benthic  communities  and  in  the  sedi- 
ments, these  effects  generally  were  transient  in  nature.  In  addition, 
there  was  no  indication  of  accelerated  uptake  of  contaminants  by 
organisms  as  a direct  result  of  disposal. 

6.  Results  of  this  research  will  be  useful  on  a regional  basis  for 
evaluating  the  possible  environmental  impacts  of  open-water  disposal 

in  shallow  Gulf  of  Mexico  environments.  This  information  will  be  help- 
ful in  planning  future  dredging  and  disposal  projects  involving  open- 
water  disposal  so  as  to  minimize  adverse  environmental  effects. 


JOHN  L.  CANNON 

Colonel,  Corps  of  Engineers 

Commander  and  Director 
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An  investigation  of  the  physical  (sedimentological) , chemical,  and  bio- 
logical impacts  of  dredged  material  disposal  was  conducted  in  1975  and  1976  at 
an  authorized  disposal  site  offshore  from  Galveston,  Tex.  A hopper  dredge  was 
used  for  dredging  and  disposal,  and  most  of  the  dredged  material  consisted  of 
clean  sand  and  sandy  silt  from  the  Galveston  Bay  Channel.  A small  amount  of 
contaminated  material  from  the  Texas  City  Turning  Basin  was  also  placed  in  the 

disposal  site.  , ,, 
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Three  areas  within  the  site  were  employed  for  disposal.  Two  reference 
areas,  also  within  the  site,  were  chosen  to  provide  a basis  for  distinguish- 
ing natural  changes  from  those  which  might  result  from  disposal.  The  disposal 
and  reference  areas  were  selected  on  the  basis  of  information  obtained  from  a 
predisposal  pilot  study. 

The  physical  (sedimentological)  effort  consisted  of  the  installation  of 
equipment  to  determine  current  direction  and  magnitude,  overflights  to  assess 
turbidity,  sediment  grain-size  analyses,  bathymetric  surveys  for  the  rate  of 
disposal  mound  erosion,  and  sediment  tracers  (labelled  sediment)  to  describe 
the  direction  of  sediment  transport. 

The  chemical  studies  were  oriented  toward  the  determination  of  changes  in 
the  water  column  during  dredged  material  disposal  and  in  the  sediments  after 
disposal.  Although  a number  of  variables  were  evaluated,  primary  emphasis 
was  placed  upon  heavy  metals,  nutrients,  and  changes  in  dissolved  oxygen. 

The  primary  thrust  of  the  biological  investigations  centered  upon  the 
impact  that  disposal  of  dredged  material  might  have  upon  communities  of 
bottom-dwelling  organisms  (benthic  macroinvertebrates).  Samples  were  taken 
to  determine  the  numbers  and  kinds  of  organisms  present  in  disposal  and 
reference  areas  before  and  after  disposal. 

The  results  indicated  that  the  authorized  disposal  site  was  appropriate 
for  the  disposal  of  material  from  the  areas  that  were  dredged.  Sediment  move- 
ment after  disposal  was  away  from  the  dredged  areas;  disposition  would  not 
occur  in  navigation  channels.  As  expected,  material  deposited  in  the  shallow 
parts  of  the  disposal  sire  had  a rather  rapid  rate  of  erosion  and  dispersal, 
while  that  placed  in  the  deeper  areas  tended  to  remain  in  place  throughout  the 
study  period. 

The  chemical  impact  of  disposal  on  water  quality  and  sedimentological 
parameters  was  minimal.  Although  some  changes  were  observed,  these  could  best 
be  described  as  having  little,  if  any,  significance  and  were  difficult  to 
separate  from  natural  variation  in  the  reference  areas. 

Biological  impacts  also  appeared  to  be  of  marginal  significance.  Changes 
in  the  abundance  and  types  of  organisms  in  disposal  areas  could  not  be  dis- 
tinguished from  changes  in  reference  areas.  There  appeared  to  be  very  large 
seasonal  (natural)  changes  in  organism  abundance,  and  these  changes  coincided 
with  the  disposal  of  dredged  material. 
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SUMMARY 


To  investigate  the  environmental  impact  of  open-water  disposal, 
five  field  sites  were  chosen  for  Aquatic  Disposal  Field  Investiga- 
tions (ADFI).  One  of  these  was  located  offshore  from  Galveston,  Tex. 
Field  work  at  Galveston  was  initiated  in  the  spring  of  1975  and  con- 
tinued until  early  summer  of  1976.  The  first  phase  consisted  of  a 
pilot  study  for  the  selection  of  suitable  disposal  and  reference 
areas  within  the  authorized  disposal  site.  This  was  followed  by  the 
collection  of  predisposal  physical,  chemical,  and  biological  data 
from  disposal  and  reference  areas  during  the  summer  of  1975.  The 
majority  of  disposal  took  place  in  the  fall  of  1975,  and  the  remainder 
of  the  investigation  concerned  postdisposal  changes  in  physical  varia- 
bles, chemistry,  and  the  biota. 

The  experimental  design  of  the  Galveston  ADFI  was  such  that  a 
number  of  questions  concerning  disposal  were  to  be  answered.  The  major 
ones  are  given  below: 


Physical 

characteristics : 

a . 

What  is  the  current  regime  and  how  can  currents  affect 
the  redistribution  of  disposed  material? 

b. 

Does  disposed  material  remain  in  situ  and,  if  so,  for 
how  long? 

c . 

Does  disposal  result  in  short-  and/or  long-term  changes 
in  the  sediment  in  the  disposal  area? 

Chemical 

characteristics : 

a . 

Does  disposal  cause  short-  and/or  long-term  changes  in 
the  quality  of  water  and  sediment? 

b. 

If  there  are  water  quality  changes,  are  these  of  such  a 
magnitude  or  do  they  involve  substances  that  will  affect 
organisms  in  the  sediment  or  in  the  water  column? 

Biological  characteristics: 

a . 

Are  there  changes  in  the  number,  kind,  and  biomass  of 
bottom-dwelling  organisms  as  a result  of  disposal,  and, 
if  so,  what  is  the  time  frame  and  pattern  of  recovery? 

b. 

Are  the  organisms  which  inhabit  the  water  column  affected 
during  disposal  or  by  the  release  of  substances  from 
dredged  material  after  disposal? 
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It  was  anticipated  that  sampling  would  be  done  in  such  a manner  as 
to  allow  the  relation  of  physical  and  chemical  effects  with  each  other 
and  to  also  relate  them,  perhaps  in  a cause-and-ef feet  manner,  to  bio- 
logical effects.  This  was  not  possible  because  the  various  physical, 
chemical,  and  biological  samples  were  generally  taken  at  different 
times  and  places.  This  factor,  in  itself,  made  it  difficult  to  detect 
and  evaluate  changes  which  may  have  taken  place  as  a result  of  disposal. 

In  general,  the  Galveston  ADFI  reached  a series  of  negative 
conclusions.  That  is,  one  cannot  effectively  demonstate  the  absolute 
lack  of  an  effect;  one  may  demonstate  (with  some  degree  of  statistical 
confidence)  that  an  effect  of  significance  did  occur.  When  an  antic- 
ipated effect  is  not  found,  the  causal  factors  may  include  inappropri- 
ate sampling  techniques,  high  variability  of  results  (commonly  resulting 
from  an  inadequate  sample  size),  or  errors  in  data  collection  and 
analysis. 

It  was  found  that  currents  (and  perhaps  wave  action)  were  adequate 
to  erode  material  from  the  most  shallow  disposal  area.  There  was  some 
evidence  of  erosion  at  an  intermediate  depth,  and  there  appeared  to  be 
little  erosion  in  the  deepest  area.  Quantitative  estimates  of  erosion 
are  suspect  because  of  doubt  as  to  the  amount  of  material  deposited, 
position  location  error,  and  the  sporadic  nature  and  inaccuracy  of 
bathymetric  surveys.  Likewise,  variability  in  sediment  collection  and 
analyses  was  such  that  conclusions  regarding  changes  in  sediment  compo- 
sition are  highly  tentative.  It  did  appear  that  the  movement  of  dis- 
posed material  was  away  from  the  dredging  .-'rea  and  the  material  would 
not  likely  be  redeposited  in  the  navigation  channel. 

With  the  exception  of  manganese  and  ammonium,  none  of  the  chemical 
variables  examined  exhibited  an  appreciable  change  in  the  water  column. 
Some  increases  were  observed  in  manganese  and  ammonium,  but  these  were 
of  such  small  temporal  and  spatial  magnitudes  as  to  be  of  little 
significance  to  organisms  in  the  water  column.  There  was  a reduction 
in  dissolved  oxygen  during  several  disposal  operations,  but  this 
appeared  to  be  quite  transient  and  of  low  magnitude.  There  was 
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essentially  no  change  in  sediment  chemistry  as  a result  of  disposal 
of  dredged  material. 

Most  of  the  biological  data  were  of  such  a nature  that  no  conclu- 
sions regarding  the  effects  of  dredged  material  disposal  could  be  drawn. 
The  most  reliable  body  of  information  concerned  the  bottom-dwelling 
organisms  (benthic  macroninvertebrates) . Detailed  analyses  of  the 
response  of  these  organisms  to  disposal  indicated  that  there  was  little 
overall  effect  when  sampling  error  and  natural  variability  were  taken 
into  account.  In  the  few  instances  where  a change  in  abundance  or 
species  composition  was  observed,  the  overall  ecological  impact  could 
not  be  estimated.  This  represents  a clear  deficiency  in  the  current 
state  of  knowledge  concerning  many  of  these  organisms  because  there  is 
no  way  of  knowing  what  ultimate  impact  that  small  changes  in  species 
composition  or  abundance  may  have  upon  the  biotic  community  as  a whole. 

Again,  it  should  be  emphasized  that  the  general  lack  of  demonstra- 
ble effects  does  not  imply  that  there  were  none.  It  merely  indicates 
that,  within  the  constraints  and  confines  of  the  available  data  and  the 
analyses  which  were  applied  to  them,  none  were  found. 

An  overall  conclusion  of  the  Galveston  ADFI  is  that  the  authorized 
disposal  site  appears  to  be  appropriate  for  the  disposal  of  dredged 
material  from  the  areas  that  were  dredged.  Physical,  chemical,  and 
biological  impacts  appeared  to  be  quite  minimal  within  the  disposal 
site.  Current  philosophy  is  such  that,  by  definition,  effects 
and  impacts  of  a fairly  severe  nature  are  expected  and  tolerated  within 
an  authorized  disposal  site.  Since  there  appeared  to  be  no  such  severe 
effects  or  impacts  within  the  disposal  site,  it  is  unlikely  that  any 
occurred  outside  the  site.  Thus,  there  would  seem  to  be  little  reason 
to  modify  current  disposal  techniques  or  to  conduct  additional  investi- 
gations concerning  impacts  beyond  the  limits  of  the  site. 
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PREFACE 


This  report  presents  a summary  of  the  results  of  a comprehensive 
investigation  of  open-water  disposal  of  dredged  material  offshore  of 
Galveston,  Tex.  The  investigation  was  conducted  during  the  period 
March  1975-June  1976,  as  part  of  the  Dredged  Material  Research  Program 
(DMRP),  Environmental  Impacts  and  Criteria  Development  Project  (EICDP), 
under  Work  Unit  No.  1A09.  The  DMRP  was  sponsored  by  the  Office,  Chief 
of  Engineers,  U.  S.  Army,  and  was  managed  by  the  Environmental  Labora- 
tory (EL)  of  the  U.  S.  Army  Engineer  Waterways  Experiment  Station  (WES), 
Vicksburg,  Miss. 

This  report  was  prepared  by  Dr.  Thomas  D.  W right,  Mr.  David  B. 
Mathis,  and  Mr.  James  M.  Brannon  under  the  general  supervision  of 
Dr.  John  Harrison,  Chief  of  EL,  and  Dr.  Roger  T.  Saucier,  Special  As- 
sistant for  Dredged  Material  Research.  Dr.  Robert  M.  Engler  was  Project 
Manager.  Site  Managers  were  Mr.  Mathis,  Environmental  Monitoring  and 
Assessment  Branch  (EMAB)  (January  1975-August  1976),  and  Dr.  Wright, 

EMAB  (September  1976-August  1977).  Mr.  Stephen  P.  Cobb,  EMAB,  was  site 
coordinator.  Dr.  Peter  J.  Shuba,  Ecosystem  Research  and  Simulation  Di- 
vision, and  Mr.  Barry  W.  Holliday,  EICDP,  made  significant  contributions 
in  analysis  and  interpretation  of  the  physical  and  biological  data. 

COL  D.  S.  McCoy,  CE,  of  the  Galveston  District,  was  the  Contracting 
Officer.  Mr.  Dolan  Dunn,  Galveston  District,  provided  liaison  with  the 
District,  coordinated  various  activities,  and  provided  information  con- 
cerning dredging  schedules  and  other  logistic  and  administrative  matters. 

Directors  of  WES  during  the  investigation  were  COL  G.  H.  Hilt,  CE, 
and  COL  J.  L.  Cannon,  CE.  Mr.  F.  R.  Brown  was  Technical  Director. 
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AQUATIC  DISPOSAL  FIELD  INVESTIGATIONS 
GALVESTON,  TEXAS,  OFFSHORE  DISPOSAL  SITE 
EVALUATIVE  SUMMARY 

PART  I:  INTRODUCTION 

Background 

1.  The  Dredged  Material  Research  Program  (DMRP)  was  initiated  in 
1973  as  a four-phase,  5-year  comprehensive  program  authorized  under  the 
River  and  Harbor  Act  of  1970  (PL  91-611,  Section  123).  The  primary 
objective  of  the  program  is  to  investigate  the  environmental  impact  of 
dredging  and  dredged  material  disposal  operations  and  to  develop  techni- 
cally sound,  environmentally  compatible,  and  economically  feasible 
dredging  and  disposal  alternatives,  including  the  use  of  dredged  material 
as  a manageable  resource. * 

2.  An  important  component  of  the  DMRP  is  Task  1A,  the  Aquatic 
Disposal  Field  Investigations  (ADFI)  of  the  effects  of  dredged  material 
disposal  on  the  biota  and  water  quality  within  designated  open-water 
disposal  sites.  This  research  task  is  part  of  the  Environmental  Impacts 
and  Criteria  Development  Project  which  is  being  conducted  at  freshwater, 
estuarine,  and  marine  sites,  one  of  which  is  offshore  from  Galveston, 

Tex. , in  the  Gulf  of  Mexico. 

3.  Site  selection  was  by  an  interdisciplinary  study  team  from 

the  U.  S.  Army  Engineer  Waterways  Experiment  Station.  The  team  surveyed 

22  sites  in  the  Gulf  region  which  had  received  significant  use  as 

2 

dredged  material  disposal  sites.  Each  of  these  sites  was  evaluated  in 
terms  of  its  suitability  for  study  purposes.  Criteria  used  for  evalu- 
ation included  availability  of  background  information,  ecological  data, 
availability  of  logistic  support  for  a comprehensive  field  investigation, 
and  availability  of  characteristics  (as  defined  by  the  regional  survey) 
that  represent  the  major  types  of  open-water  disposal  activities  within 
the  Gulf  region.  The  representative  parameters  included  physical  and 
chemical  characteristics  of  dredged  material  disposed  at  the  site,  type(s) 
of  substrate  the  material  is  disposed  upon,  annual  volume  of  material 
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disposed,  frequency  of  disposal,  and  water  depth  at  the  disposal  site. 
Based  on  this  evaluation  and  the  scheduled  maintenance  dredging,  the 
Galveston  offshore  disposal  site  was  selected  as  an  ADFI  site. 


4.  Offshore  disposal  in  the  Gulf  region  annually  accounts  for 
about  15  percent  (by  volume)  of  all  federally  sponsored  open-water 
dredged  material  disposal  within  the  United  States.  Table  1 compares 
annual  disposal  of  dredged  material  at  Galveston  with  that  for  the 
Gulf  region. 

Table  1 

Dredged  Material  Disposal 
at  Galveston,  Tex.,  and  in  the  Gulf  Region 


Dredged  Material 

6 3 

Discharged,  10  m 

Year 

Gulf  Region 

Galveston 

1965 

25.8 

0.9 

1966 

22.9 

1.8 

1967 

32.2 

1.2 

1968 

32.5 

2.2 

1969 

25.8 

1.1 

1970 

31.5 

1.8 

1971 

28.4 

1.4 

1972 

NA 

2.4 

1973 

NA 

1.4 

1974 

NA 

0.9 

1975 

NA 

1.3 

NOTE:  NA  denotes  not  available. 


5.  Much  of  the  material  dredged  in  the  Gulf  region  consists  of 
sandy  sediments  deposited  in  harbor  entrances  and  channels  by  littoral 
processes,  although  some  results  from  riverine  sources.  Designated 
offshore  disposal  sites  in  the  Gulf  are  normally  situated  adjacent  to 
their  associated  navigation  channel  and  within  the  15-m  depth  contour. 
Most  of  the  dredged  material  is  classified  as  "nonpolluted"  and  hence 
is  deposited  offshore. 


10 


6.  The  Galveston  ADFI  had  three  principal  objectives: 

a.  To  evaluate  the  impact  of  disposal  upon  the  aquatic  bio- 
logical community. 

1j.  To  determine  the  chemical  impact  of  disposal  on  the  water 
column  and  sediment. 

£.  To  ascertain  the  movement  and  eventual  fate  of  dredged 
material  deposited  at  the  offshore  disposal  site. 

These  broad  objectives  formed  the  basis  for  a variety  of  biological, 

chemical,  and  physical  studies.  The  general  research  plan  is  described 
3 

in  Becker  et  al.  Specific  objectives  are  described  below. 

Physical  studies 

7.  Specific  objectives  of  the  physical  studies  were: 

a.  To  determine  the  bathymetric,  sedimentological,  and 
subbottom  characteristics  of  the  dredged  material 
disposal  site  prior  to  the  initiation  of  disposal 
activities. 

b^.  To  determine  the  characteristics  of  the  hydraulic 
regime  including  the  critical  erosion  velocities 
necessary  to  suspend  and  transport  sediments,  current 
velocities  and  direction,  and  amounts  of  suspended 
matter  in  the  water  column. 

£.  To  determine  the  natural  changes  in  sediment  composi- 
tion with  time. 

d.  To  determine  if  the  dredged  material  mounds  were  being 
eroded  with  time  and,  if  so,  where  the  material  was 
being  transported. 

£.  To  monitor  disposal  activities  to  determine  the  length 
of  time  required  for  the  reestablishment  of  ambient 
conditions . 

Chemical  studies 

8.  Specific  objectives  of  the  chemical  studies  were: 

a.  To  determine  the  concentrations  of  nutrients,  heavy 
metals,  and  other  chemical  parameters  in  sediments 
and  perform  water  quality  studies  of  appropriate 
parameters  of  the  disposal  site  prior  to  disposal 
operations . 
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b.  To  determine  the  dissolved  and  particulate  materials 
that  are  released  into  the  water  from  dredged  material 
and  the  temporal  and  spatial  extent  to  which  these 
released  materials  remain  above  ambient  levels  during 
and  immediately  after  disposal. 

c.  To  determine  if  the  disposal  of  dredged  material  would 
alter  the  chemical  composition  of  sediment  in  the  dis- 
posal site  and,  if  so,  how  long  such  alteration  would 
persist . 

Biological  studies 

9.  Specific  objectives  of  the  biological  studies  were: 

a..  To  determine  the  spatial  and  temporal  distributions  of 
the  biological  assemblages  within  the  disposal  site 
prior  to  disposal  operations. 

]j.  To  determine  if  changes  occur  in  the  composition  and 
abundance  of  benthic  and  demersal  assemblages  after 
dredged  material  disposal,  with  particular  emphasis 
on  the  rate  of  colonization  of  dredged  material  mounds 
by  benthic  organisms. 

£.  To  determine  if  changes  occur  in  the  composition, 
abundance,  and  distribution  of  plankton  as  a result 
of  disposal  operations. 

Experimental  Design 

10.  A cursory  review  of  available  literature  and  discussions  with 
researchers  knowledgeable  of  past  investigations  of  the  Galveston  study 
area  indicated  a gross  deficiency  of  background  data;  hence,  a pilot 
survey  was  conducted  prior  to  disposal.  The  primary  objectives  of  the 
survey  were: 

£.  To  determine  the  location  of  previous  disposal  deposits 
within  the  disposal  site. 

Is.  To  determine  spatial  variability  of  selected  environ- 
mental variables  for  the  selection  of  experimental 
disposal  areas  and  reference  areas. 

11.  The  designated  disposal  site  was  divided  into  twenty-eight 
0. 8-km-square  grid  squares  for  sampling  purposes.  From  subbottom 
profiles,  bathymetry,  sediment  samples,  and  other  evidence  from  the 
pilot  survey,  it  was  found  that  most  previous  disposal  had  been  inshore 
of  the  designated  disposal  site. 


- 
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12.  Following  the  pilot  survey,  five  sampling  areas  were  estab- 
lished within  the  disposal  site.  Three  of  these  were  designated  as 
experimental  areas  for  the  disposal  of  dredged  material;  the  other  two 
were  designated  as  reference  areas  for  comparative  purposes.  Within 
each  area,  five  stations  were  to  be  sampled  for  biological,  chemical, 
and  physical  parameters.  Predisposal,  disposal,  and  postdisposal 
measurements  were  taken.  Additional  details  of  the  experimental 
design  are  given  in  Part  IV  of  this  report. 

Chronology  of  Events 

13.  The  Galveston  ADFI  spanned  4 years  (Table  2).  The  project 
did  not  always  proceed  on  schedule  because  of  circumstances  which  were 
often  beyond  the  control  of  the  participants.  These  delays  and  mal- 
functions prevented  the  complete  attainment  of  some  project  objectives. 

Table  2 

Chronology  of  Significant  Events  Associated 
with  the  Galveston  ADFI 


Date 


Event 


Dec  1974 
Jan  1974 
Mar  1975 


Mar  1975 


Site  selection  completed. 

Mr.  David  B.  Mathis  appointed  site  manager. 

Contract  No.  DACW64-75-C-0069  awarded  to 
College  of  Geosciences,  Texas  A&M  Research 
Foundation,  for  "An  Investigation  of  the 
Hydraulic  Regime  and  Physical  Nature  of  Sedi- 
mentation at  the  Offshore  Disposal  Site, 
Galveston,  Texas,"  Drs.  Arnold  H.  Bouma  and 
George  L.  Huebner,  co-principal  investigators. 

Contract  No.  DACW64-75-C-0070  awarded  to  Moody 
College  of  Marine  Sciences  and  Maritime  Re- 
sources, Texas  A&M  University,  for  "An  Investi- 
gation of  the  Biota  at  a Dredged  Material  Dis- 
posal Site,"  Dr.  Donald  E.  Harper,  principal 
investigator . 


(Continued) 


Table  2 (Continued) 


Date 

Mar  1975 


Mar-Apr  1975 
May  1975 
May  1975 

Jun-Aug  1975 

Aug-Sep  1975 
Sep-Dec  1975 
Dec  1975 

Jan  1976 

Jan-May  1976 
Feb  1976 


Feb  1976 


Feb-Mar  1976 
Mar  1976 


Event  

Contract  No.  DACW64-75-C-0071  awarded  to  The 
Center  for  Environmental  Studies,  The 
University  of  Texas  at  Dallas,  for  "An  Investi- 
gation of  Water  Quality  Parameters  and  Physico- 
chemical Parameters  at  the  Offshore  Disposal 
Site,  Galveston,  Texas,"  Dr.  G.  Fred  Lee, 
principal  investigator. 

Pilot  survey  completed. 

Predisposal  data  obtained  at  disposal  area  2. 

Disposal  terminated  at  disposal  area  2 with  no 
disposal  data  obtained;  postdisposal  data 
obtained . 

Postdisposal  data  obtained  at  disposal  area 
2;  predisposal  data  at  others. 

Disposal  data  obtained. 

Postdisposal  data  obtained. 

Final  report  for  Contract  No.  DACW64-75-C-0070 
required  and  received. 

Final  report  for  Contract  No.  DACW64-75-C-0069 
required  and  received. 

Postdisposal  data  obtained. 

Final  reports  for  Contract  Nos.  DACW64-75-C- 
0069  and  DACW64-75-C-0070  determined  to  be 
inadequate  and  relegated  as  internal  working 
documents . 

Contract  No.  DACW64-76-C-0038  awarded  to 
Texas  A&M  University,  for  "An  Investigation 
of  Sediment  Transport  Phenomena  and  Biological 
Recolonization  at  Three  Experimental  Dredged 
Material  Disposal  Sites  Offshore  from 
Galveston,  Texas,"  Dr.  Donald  E.  Harper, 
principal  investigator. 

Unscheduled  disposal  of  dredged  material  at 
disposal  area  2. 

Final  report  for  Contract  No.  DACW64-75-C-0071 
required. 


(Continued) 
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Table  2 (Concluded) 


Date 

Apr  1976 

May  1976 
Jun  1976 


Sep  1976 
Nov  1976 


Dec  1976-Mar  1977 


May  1977 

Jun  1977 


Aug  1977 


Event 

Draft  report  for  Contract  No.  DACW64-75-C-0071 
received . 

Biological  field  work  completed. 

Draft  report  for  Contract  No.  DACW64-75-C-0071 
returned  to  contractor  following  review;  all 
field  work  completed  with  final  bathymetry 
survey . 

Dr.  Thomas  D.  Wright  appointed  site  manager. 

Final  reports  for  Contract  No.  DACW64-76-C- 
0038  required. 

Review  and  return  of  various  sections  of  second 
draft  report  for  Contract  No.  DACW64-75-C-007 1 
as  each  is  received. 

Draft  reports  for  Contract  Nos.  DACW64-75-C- 
0071  and  DACW64-76-C-0038  received  for  edi- 
torial review;  returned  following  review. 

Final  report  for  physcial  aspects  of  Contract 
No.  DACW64-76-C-0038  received;  draft  report 
for  biological  aspects  returned  to  contractor 
following  review. 

Final  reports  for  Contract  Nos.  DACW64-75-C- 
0071  and  biological  aspects  of  DACW64-76-C- 
0038  received. 


PART  II:  SITE-SPECIFIC  LITERATURE 


14.  There  are  few  comprehensive  reports  on  the  Galveston  area  of 
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use  for  an  ADFI.  Among  these  are  the  environmental  impact  statements 
prepared  by  the  U.  S.  Army  Engineer  District,  Galveston,  for  main- 
tenance dredging  of  the  channel  to  Port  Bolivar  and  of  Galveston  Harbor 
and  Entrance  Channel.  Copeland  and  Fruh^  conducted  extensive  ecological 
studies  on  Galveston  Bay  which  included  portions  of  the  Galveston 
Entrance  Channel. 

15.  The  remainder  of  the  literature  is  generally  quite  specific 
with  regard  to  subject.  Appropriate  references  to  this  literature  are 
given  in  Appendices  A-C. 


PART  III:  DESCRIPTION  OF  STUDY  AREA 


Regional  Setting 

16.  Galveston,  Tex.,  is  located  on  Galveston  Island,  a part  of  a 
chain  of  geologically  recent  barrier  islands  that  skirt  the  greater 
part  of  the  northwestern  Gulf  of  Mexico  (Figure  1).  The  island,  which 
has  a northeast-southwesterly  trend,  is  about  48  km  long  and  tapers 
from  an  eastern  width  of  about  4 km  to  a blunt  point  at  the  western  end. 
West  Bay,  which  borders  most  of  the  landward  side  of  the  island,  is 
continuous  with  Galveston  Bay,  Trinity  Bay,  and  East  Bay,  the  other 
bodies  of  water  that  constitute  the  Galveston  Bay  system.  Two  jetties, 
north  and  south,  project  into  the  Gulf  in  an  easterly  direction  from 
Bolivar  Peninsula  and  Galveston  Island,  respectively. 

17.  There  are  three  legs  of  the  Galveston  Bay  Channel  from  which 
dredged  material  is  removed  and  deposited  offshore:  the  entrance 
channel,  the  outer  bar  channel,  and  the  inner  bar  channel  (Figure  2). 

The  entrance  channel  is  7.8  km  long,  240  m wide,  and  has  a controlling 
depth  of  12.6  m below  mean  low  water  (MLW) . The  outer  bar  channel  is 
1.4  km  long,  240  m wide,  and  has  a controlling  depth  of  12.6  m below 
MLW.  The  inner  bar  channel  is  4.4  km  long,  240  m wide,  and  has  a 
controlling  depth  of  12  m below  MLW.  The  inner  and  outer  bar  channels 
lie  entirely  within  the  jetties.  Most  of  the  entrance  channel  is  unpro- 
tected . 

18.  The  climate  of  the  Galveston  area  is  subtropical,  with  short 
mild  winters  and  long  hot  summers.  Summer  conditions  extend  from  May 
through  September,  with  highest  temperatures  in  July  and  August.  Winter 
conditions  occur  from  December  through  February.  Seasonal  air  tempera- 
ture averages  are:  winter,  13°C;  spring,  20.5°C;  summer,  28.5°C,  and 
fall,  22°C.  The  mean  annual  temperature  is  approximately  21°C. 

19.  The  trend  of  the  average  monthly  water  temperature  is  a smooth 
almost  bell-shaped  curve.  Between  November  and  March,  the  temperature 

is  usually  less  than  20°C.  In  July  and  August,  it  is  usually  above  30°C. 


Figure  1.  Map  of  study  area 


Comparison  of  the  average  water  temperatures  for  the  periods  1922 
through  1949  and  1950  through  1975  indicates  that  the  average  water 
temperature  has  gradually  decreased.  For  the  past  10  years,  the 
average  annual  water  temperature  has  fluctuated  around  22°C.  There  is 
rarely  any  significant  thermal  stratification  in  the  offshore  waters. 

20.  The  predominantly  maritime  climate  is  frequently  modified  by 
continental  air  masses  from  mid-September  to  mid-April.  Winds  during 
spring  and  summer  are  generally  from  the  southeast;  during  the  fall  and 
winter,  strong  southeasterly  winds  occur  before  winter  fronts  and 
northerly  winds  after.  Average  wind  speeds  range  from  14.5  kph  in 
August  to  19.3  kph  in  April. 

21.  The  average  monthly  Galveston  Bav  Channel  salinity  decreases 
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from  January  to  a low  in  May.  The  May  low  is  followed  by  a rapid 
increase  to  an  August  high,  followed  by  a decreasing  trend  through 
December.  The  average  salinity  ranges  from  20.5  ppt  in  May  to  28.5  ppt 
in  August.  Disposal  site  salinity  is  highly  variable  and  at  any  time 
and  place  is  partially  a function  of  water  column  depth,  since  the 
Galveston  Bay  waters  tend  to  overlie  the  more  dense,  saline  Gulf  of 
Mexico  waters.  The  primary  determinant  of  salinity,  however,  is  the 
mixture  of  higher  salinity  Gulf  of  Mexico  open  waters  with  lower 
salinity  Galveston  Bay  waters  and  with  nearshore  Gulf  waters  that  are 
generally  more  saline  than  Galveston  Bay  waters. 

22.  The  tidal  amplitude  of  the  Northwest  Gulf  is  very  small, 
averaging  only  about  30  to  45  cm  between  high  and  low  tides.  The 
diurnal  tides  of  the  area  are  of  the  mixed  type,  with  one  low  and  one 
high  during  each  24-hour  period  of  maximum  range  and  two  highs  and 
two  lows  during  each  24-hour  period  of  minimum  range.  Abnormal  tidal 
action  is  the  result  of  strong  wind  action,  the  principal  instances  of 
which  are:  (a)  strong,  persistent  east,  southeast,  or  southerly  winds 
blowing  across  the  Gulf  for  several  days,  and  (b)  strong,  persistent 
north  to  northwesterly  winds  after  the  passage  of  a vigorous  cold  front. 
In  the  first  case,  tides  may  be  as  much  as  a metre  above  normal,  while, 
in  the  second  case,  they  may  be  as  much  as  a metre  below  normal. 


23.  Currents  are  determined  by  the  interactions  of  tides,  wind, 
and  freshwater  discharge.  During  flood  tide,  currents  flow  into  the 
bay;  during  ebb  tide,  they  flow  out  of  the  bay.  There  is  a long  shore 
current  flowing  northeast  to  southwest.  Often  there  are  differences  in 
current  magnitude  and  direction  for  surface,  intermediate,  and  deep 
waters . 

24.  Severe  climatic  events  sometimes  occur  which  have  an  impact 
on  organisms  in  the  Galveston  Bay  area.  One  of  these  events  is  the 
passage  of  a cold  front.  An  especially  severe  cold  front  following  a 
period  of  mild  temperature  can  cause  extensive  mortalities  among  the 
fish  and  invertebrates.  Such  severe  cold  spells  occur  every  few  years. 
Survival  during  these  cold  spells  depends  not  on  how  low  the  temperature 
falls  but  on  the  temperature  prior  to  the  front.  If  there  is  a drastic 
change  in  temperature,  there  is  usually  extensive  mortality. 

25.  Tropical  storms  and  hurricanes  have  a severe  impact  on 
Galveston  Bay.  On  the  average,  the  Galveston  area  experiences  a 
tropical  storm  every  4 years,  a hurricane  every  5 years,  and  an  extreme 
hurricane  every  19  years. 

26.  The  intense  wave  action  associated  with  hurricanes  is  an 
important  agent  in  reworking  sediments.  Water  piled  up  on  the  bay  by 
winds  rushes  back  to  the  sea  when  wind  pressure  decreases,  causing 
scouring  of  existing  channels,  opening  of  new  channels,  and  transport 
of  large  quantities  of  sediment  into  the  Gulf.  Rain  may  cause  flash 
floods  which  decrease  the  salinity,  causing  mass  mortalities  among 
organisms  in  the  bay. 

27.  During  very  high  freshwater  discharge,  Galveston  Bay  and  part 
of  the  nearshore  Gulf  waters  can  be  rendered  essentially  fresh.  The 
minimum  salinity  recorded  in  the  Galveston  Bay  Channel  was  0.4  ppt  in 
1960.  Very  low  salinities  can  cause  drastic  changes  in  the  benthic 
populations  and  migration  of  nektonic  forms  into  more  saline  waters. 
During  periods  of  low  freshwater  discharge,  saline  water  invades  much 
of  the  Galveston  Bay  system.  Salinities  in  the  20-  to  25-ppt  range 
were  recently  recorded  in  Trinity  Bay  and  upper  Galveston  Bay.  When 


this  occurs,  high-salinity  fauna  and  flora  fill  ecological  niches 
vacated  by  less  tolerant  biota. 

28.  Because  of  nearby  Houston  and  Texas  City,  Calveston  Bay  is  a 
heavily  utilized  port  area.  Its  economic  importance  stems  from  its 
proximity  to  major  population  centers  in  Texas  which  depend  on  the  bay 
for  transportation  of  goods,  waste  disposal,  cooling  water,  recreation, 
and  aesthetic  appeal.  The  Galveston  Bay  estuarine  system  is  lined  with 
industrial  and  domestic  waste  outfalls,  urban  and  agricultural  areas, 
bayous,  rivers,  and  tidal  flats  in  addition  to  several  small  shallow 
embayments.  Municipal  and  industrial  effluents  and  land  runoff  intro- 
duce a substantial  amount  of  material  to  the  bay,  some  of  which  is  in- 
corporated into  the  estuarine  sediments. 

29.  The  multitude  of  industrial  plants  located  on  the  Houston 
Ship  Channel  and  around  Texas  City  are  major  potential  sources  of  heavy 
metals,  organics,  and  other  contaminants  to  the  bay.  Among  these 
industries  are  pulp  and  paper  mills;  caustic  and  vinyl  chloride  plants; 
metallurgical,  electroplating,  and  other  metal  production  and  processing 
plants;  oil  refineries;  and  paint,  rubber,  fertilizer,  and  other  types 
of  petrochemical  plants.  Pesticide  contamination  arises  from  agri- 
cultural and  residential  use  as  well  as  the  several  pesticide-producing 
plants  located  within  the  bay  system. 

30.  Commercially  important  invertebrates  in  the  bay  include  white 
and  brown  shrimp,  blue  crab,  and  oysters,  with  all  but  the  latter  common 
at  the  disposal  site.  In  fact,  Galveston  Bay  constitutes  the  largest 
commercial  fishery  for  shrimp  and  oysters  in  Texas  estuaries.  The  most 
important  commercial  and  sport  f infish  are  sand  and  spotted  seatrout, 
red  and  black  drum,  sheepshead,  flounder,  and  croaker.  These  species 
occur  in  the  bay  and  at  the  disposal  site.  Because  of  the  close 
proximity  of  large  population  centers,  recreational  fishing  pressure 
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Disposal  Site  Description 

31.  The  disposal  site  is  located  approximately  4.3  km  offshore 

; from  Galveston.  The  site  is  nearly  a rectangle  3.6  by  3.2  km  (Figure 

3).  The  long  axis  of  the  site  is  oriented  northwest-southeast,  perpen- 
dicular to  the  coastal  trend.  It  is  bounded  by  parallels  29°18.0'  N 
and  29°14.4'  N on  the  north  and  south  corners,  respectively,  and  by 
parallels  94°37.1'  W and  94°41.3'W  longitude  on  the  east  and  west 
corners,  respectively.  There  are  no  markers  delineating  the  periphery 
of  the  site. 

32.  Depths  range  from  about  10.0  m along  the  northwestern  boundary 
to  about  15.5  m along  the  southeastern  boundary,  with  the  depth  contours 
parallel  to  the  short  northeast-southwest  axis  of  the  site  (Figure  3). 
There  are  several  mounds  northwest  of  the  site  which  are  thought  to  have 
resulted  from  previous  disposal. 

Dredging  Activities 

33.  Maintenance  dredging  of  the  Galveston  Bay  Channel  has  been 
accomplished  in  recent  years  by  the  U.  S.  Army  Corps  of  Engineers  hopper 
dredge  McFARLAND,  with  a single-load  capacity  of  2294  m\  Maintenance 
dredging  involves  removal  of  accumulated  sediment  from  the  channel 
bottom.  Dredging  is  done  by  lowering  a hydraulic  suction  arm  to  the 
bed  of  the  channel  while  the  dredge  is  under  way.  Sediment  is  sucked 
into  the  arm  and  pumped  into  onboard  hopper  bins.  As  the  hoppers  fill, 
excess  water  is  vented  over  the  side.  The  dredged  material  is  trans- 
ported offshore  to  the  designated  disposal  site  and  released  by  opening 
the  hopper  doors  while  the  vessel  is  under  way.  The  entire  hopper  load 
is  usually  released  in  a few  minutes. 

34.  From  less  than  1 million  to  over  2 million  cubic  metres  of 
dredged  material  has  been  disposed  of  annually  during  the  past  several 
decades.  Prior  to  1975,  the  dredged  material  was  distributed  among 
three  disposal  sites.  One  of  these  was  at  approximately  the  same  loca- 
tion as  the  offshore  disposal  site  shown  in  Figure  3.  The  other  two 
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were  located  adjacent  to  the  entrance  channel  between  buoys  3-4  and  7-8. 
Other  than  during  the  ADFI,  no  data  are  available  on  the  amount  of  sedi- 
ment disposed  of  at  the  currently  designated  disposal  site.  It  is 
thought  to  have  been  minimal  because  of  the  longer  distances  involved 
in  the  transport  of  the  sediments  from  the  channel  to  the  disposal  site. 
After  1973,  all  dredged  material  from  the  entrance  channel  was  supposed 
to  be  placed  in  the  designated  disposal  site. 

35.  The  bathymetry  of  the  disposal  site  demonstrates  little  or  no 
evidence  of  previous  dredged  material  disposal.  The  previously  noted 
mounds  are  outside  of  the  designated  disposal  site.  Since  approximately 
1.4  million  cubic  metres  per  year  has  been  disposed  of  in  this  general 
area  for  the  past  several  years,  the  lack  of  evidence  of  its  presence 
would  indicate  that  there  is  rapid  dispersion  of  the  dredged  material 
after  disposal  or  that  most  disposal  occurred  outside  the  designated 
site . 

36.  The  amount  of  material  dredged  from  the  entrance  channel  in 
recent  years  has  been  somewhat  variable.  Estimated  amounts  and  the 
disposal  locations  are  given  in  Table  3. 


1 

Table  3 

Estimated  Amounts  of  Material  Dredged  from  the 
Galveston  Bay  Channel  and  Disposed  of  In 
or  Near  the  Disposal  Site 


Material  ^ 

Date Dredged  (m  ) Disposal  Area 


1-13  Oct  1973 

111,300 

Unknown, 
area  2 

Possibly 

sampling 

23  Jan-20  May 

1974 

796,000 

Unknown, 
area  2 

Possibly 

sampling 

18  Jul-24  Sep 

1974 

1,301,600 

Unknown, 
area  2 

Possibly 

sampling 

7-13  May  1975 

88,100 

Sampling 

area  2 

24  Aug- 24  Sep 

1975 

223,900 

Sampling 

area  2 

24  Aug-24  Sep 

1975 

73,100 

Sampling 

area  12 

24  Aug-24  Sep 

1975 

197,600 

Sampling 

area  14 

9-10  Oct  1975 

2 , 300* 

Sampling 

area  2-A 

18  Eeb-3  Mar 

1976 

211,200 

Sampling 

area  2 

i 

I 


* This  material  was  dredged  from  the  Texas  City  Turning  Basin. 
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PART  IV:  METHODS  AND  MATERIALS 


37.  The  Galveston  ADFI  consisted  of  a pilot  study  and  predisposal 

disposal,  and  postdisposal  phases.  These  divisions  were  not,  however, 

entirely  consistent,  and  distinctions  between  them  in  the  contractor- 

prepared  reports  (Appendices  A-C)  are  not  always  made.  In  general,  all 

work  done  prior  to  7 May  1975  is  considered  to  be  part  of  the  pilot 

study,  though  it  was  also  predisposal.  Disposal  began  at  area  2 on  8 

3 

May  and  was  terminated  alter  the  disposal  of  88,100  m of  material. 
Hence,  data  obtained  from  area  2 after  that  time  are  postdisposal  rathe 
than  predisposal. 

38.  Sample  collection  and  analysis  procedures  used  during  the 
pilot  study  were  not  always  comparable  to  those  used  in  later  phases 

of  the  investigation.  For  example,  different  sieve  sizes  were  employed 
to  concentrate  macrobenthic  organisms  in  the  pilot  than  in  the  other 
three  phases;  a pump  was  employed  for  phytoplankton  sampling  during  the 
pilot  study,  but  a sampling  bottle  (Van  Dorn)  was  used  in  later  phases; 
and  three  different  devices  were  used  to  collect  sediment  for  physical 
analyses  during  the  pilot  study  and  predisposal  phase.  Hence,  it  is 
not  always  appropriate  to  combine  data  from  the  pilot  study  and  the 
predisposal  phase. 

39.  The  overall  experimental  design  was  quite  straightforward. 

In  or  near  the  disposal  site,  four  sampling  areas  were  selected  to 
evaluate  the  effects  of  the  disposal  of  several  types  of  sediment.  Two 
reference  areas  were  chosen  to  provide  comparative  data.  It  had 
initially  been  planned  to  use  the  centers  of  areas  2,  12,  and  14  (from 
the  pilot  study)  as  the  primary  disposal  areas  and  the  centers  of  areas 
15  and  27  as  reference  areas.  Five  sampling  stations  were  located  in 
the  vicinity  of  the  disposal  and  reference  areas  (except  area  2-A) . 
Buoys  were  positioned  at  the  disposal  areas  prior  to  the  August- 
September  disposal  operations.  The  locations  of  the  buoys  and  sampling 
stations  in  the  disposal  and  reference  areas  are  given  in  Figure  4 and 
the  characteristics  of  the  areas  are  listed  in  Table  4. 


h 

X 

C 

X 

X 

04 

CD 

03 

Ph 

04 

04  P^ 

■u 

4-4 

XI 

03 

4J 

4J  03 

03 

CO 

•» 

CD 

rH 

03 

03  rH 

2 

C 

4—1 

4-4 

U 

C 

C U 

•H 

rH 

03 

•H 

•H 

rH 

e 

•H 

C 

X 

E 

E x 

03 

03 

CO 

•H 

c 

03 

03  C 

CO, 

4-4 

E 

03 

4-1 

4-4  03 

o 

C 

* 

03 

c 

C 

Ch 

o 

X 

5^ 

4-4 

4-4 

04 

O X 

O X 

04 

CO 

u 

C 

03 

G 

i— 1 

C 

U G 

CJ  C 

C 

•H 

c 

03 

»H 

o 

•H 

o 

C CO 

C 03 

o 

Q 

33 

CO 

U 

CJ 

CO 

z 

G>  CO 

G>  CO 

2 

rH 

Ph 

Cfl 

U 

CO 

c 

c 

O 

a 

04 

0) 

* 

04 

04 

a 

3 

U 

u 

•K 

U 

u 

co 

cr 

4h 

c 

< 

c 

c 

< 

•H 

04 

o 

o 

z 

o 

o 

2 

Q 

U« 

c 

c 

G 

o 

o 

O 

c 

c 

G 

•H 

•H 

•H 

o 

o 

O 

•u 

4-4 

4-4 

•H 

•H 

•H 

u 

u 

U 

4-4 

4-» 

4-4 

03 

03 

03 

u 

u 

a 

03 

03 

co 

,c 

0) 

a; 

0) 

4-1 

> 

> 

> 

04 

04 

04 

t X 

03 

03 

03 

> 

> 

> 

04 

2 

3 

2 

03 

03 

CO 

Q 

3 

3 

2 

c 

C 

C 

•H 

•H 

•H 

3 

3 

•C 

rC 

O 

O 

o 

4-1 

4-1 

4-4 

fH 

tH 

rH 

•H 

*H 

•H 

04 

04 

04 

DC 

CQ 

CQ 

CQ 

>. 

Ph 

pH 

03 

03 

03 

fH 

f-H 

fH 

u 

u 

a 

Ph 

>> 

pH 

4-4 

4-1 

4J 

rH 

f-H 

rH 

0) 

•H 

•H 

•H 

Qh 

CO 

CO 

CO 

ph 

H 

U 

04 

a> 

04 

6 

> 

> 

> 

O 

O 

o 

o 

w, 

4-4 

X 

X 

X 

Ph 

PH 

0 

C 

c 

c 

03 

03 

CO 

CQ 

03 

03 

03 

fH 

rH 

fH 

CO 

CO 

CO 

a 

a 

u 

5^ 

Ph 

pH 

>> 

Ph 

>H 

4-1 

4-) 

4-1 

4-1 

4-4 

4-4 

rH 

fH 

rH 

rH 

fH 

rH 

•H 

*fH 

•H 

•H 

•H 

•H 

C/3 

C/3 

C/3 

c/3 

C/3 

C/3 

03 

04 

04 

0) 

rH 

»H 

U 

fH 

fH 

U 

■K 

H 

03 

03 

c 

03 

CO 

G 

c 

< 

CO 

CO 

04 

CO 

CO 

04 

o 

o 

0 

u 

0 

o 

U 

•-* 

04 

a 

a 

04 

a 

a 

04 

4-4 

a 

CO 

CO 

<4-f 

C0 

CO 

<4-1 

aj; 

Ph 

•H 

•H 

04 

•H 

•H 

04 

c 

H ' 

Q 

O 

Q£ 

a 

Q 

0- 

50 

•H 

BO 

04 

0 

CM 

< 

m 

CM 

r- 

Q 

2| 

CM 

fH 

rH 

CM 

29 


* Locations  of  disposal  and  reference  areas  are  shown  in  Figure 
**  Not  applicable. 


40.  Replicate  predisposal  and  postdisposal  physical,  chemical, 
and  biological  samples  were  to  be  concurrently  obtained  from  each  of 
the  stations.  Water  quality  studies  were  to  be  performed  during  dis- 
posal. In  addition,  numerous  other  tasks  (such  as  irrent  measurements, 
bathymetry  surveys,  sediment  movement  measurement:  etc.)  to  determine 
the  effects  of  disposal  were  planned. 

41.  Because  of  the  number  of  different  contractors  and  a general 
lack  of  coordination,  only  a very  limited  amount  of  concomitant  data 
were  collected.  Other  than  in  a few  isolated  instances,  the  concomitant 
data  consists  of  benthic  macroinvertebrate  and  grain-size  data  for 
January,  April,  and  May  1976.  The  remainder  of  the  data  were  generally 
taken  at  different  places,  different  times,  or  both.  Descriptions  of 
actual  sampling  stations  for  physical,  chemical,  and  biological  vari- 
ables are  given  in  the  Appendixes. 

42.  It  was  initially  planned  to  use  a precision  electronic  naviga- 
tion system  for  position  location  when  sampling.  The  distance  offshore 
of  the  disposal  and  reference  stations,  together  with  commonly  prevail- 
ing atmospheric  conditions  (haze,  etc.),  required  some  such  system  so 
that  samples  could  be  taken  at  or  as  near  the  same  position  as  possible 
during  each  sampling  period. 

43.  The  system  was  functional  only  for  two  bathymetric  surveys 
and  the  pilot  physical  studies.  During  the  remainder  of  the  investiga- 
tion, the  three  buoys  at  the  disposal  areas  served  as  reference  points, 
for  three  stations  with  samples  being  taken  adjacent  to  the  buoys. 

Dead  reckoning  was  used  to  locate  the  other  22  stations.  No  estimates 
of  the  variability  or  accuracy  of  this  method  are  available,  but  it  is 
not  thought  to  be  especially  precise.  Hence,  other  than  when  the 
electronic  navigation  system  was  operable,  samples  were  taken  in  a 
general  area  rather  than  at  a precise  location. 

44.  Several  contractors  were  involved  in  the  physical  and  chemical 
aspects  of  the  Galveston  ADF1.  The  field  and  laboratory  methods  used 

by  the  first  physical  contractor  are  given  by  the  second  physical  con- 
tractor in  Appendix  A.  Field  and  laboratory  chemical  methods  used  by 
the  first  contractor  are  given  in  Appendix  B.  Those  chemical  methods 


used  by  the  second  contractor  are  not  reported  because  initial  handling 
of  the  samples  and  subsequent  analyses  invalidated  the  results.  Bio- 
logical field  and  laboratory  methods  are  given  in  Appendix  C. 

45.  Physical,  chemical,  and  biological  field  and  laboratory 
procedures  are  given  in  Table  5.  For  detailed  information  on  pro- 
cedures the  appropriate  Appendices  should  be  consulted,  since,  for 
example,  sediments  were  collected  with  three  different  devices  by 
various  contractors  and  all  three  were  sometimes  utilized  during  a 
given  sampling  period.  Likewise,  samples  were  often  subsampled  by 
assorted  techniques  to  provide  material  for  analyses  other  than  that 
for  which  the  sample  was  primarily  collected. 

Table  5 

Field  and  Laboratory  Methods  Used  in  the  Collection  and  Analysis 
of  Physical,  Chemical,  and  Biological  Data 


Variable _____ Procedure 

Physical  Study  Variables 
Field  Procedures 

Bathymetry  200-kHz  side-scan  sonar,  fathometer 

Currents  Bendix  Q-15  meter,  Braincon  Savonius 

meter 


Remote  sensing  of  turbidity  Aerial  photography  with  Eastman-Kodak 

Ektachrome  infrared  film 


Sediment  collecting 

Sediment  tracing 
Subbottom  profiles 
Suspended  sediment 

Carbonate 


136-kg  gravity  corer,  Van  Veen  grab, 
3/4-size  Reineck  spade  corer 

Sand  grains  coated  with  fluorescent  dye 

3.5-kHz  high-resolution  system 

Pump 

Laboratory  Procedures 

Sheibler  volumetric  technique 


Clay  mineralogy  X-ray  diffraction 

Critical  erosion  velocity.  Flume 

shear  stress,  transport 
mode 


(Continued) 


Table  5 (Continued) 
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Variable 


Grain  size 
Heavy  metals 

Organic  matter 


Conductivity 
Dissolved  oxygen 
Light  transmission 
PH  4 

i Sample  collection 

Temperature 
Turbidity 

Sediment  collection 

Ammonium 

As,  Cd , Cr,  Cu,  Fe, 
Ni,  Pb,  Zn 

Carbon 

Nitrate 

Oil  and  grease 
Organic  nitrogen 

Pesticides  and  PCB's 

Phosphorous 

Turbidity 


Procedure  

Laboratory  Procedures  (Continued) 

Sieve  and  pipette 

Bromoform  separation  and  optical 
analysis 

Weight  loss  after  combustion  (600°C 
for  2 hours) 

Chemical  Study  Variables 
Field  Procedures  (Water) 

6-D  Hydrolab  Surveyor 

6-D  Hydrolab  Surveyor 

Transmis some ter 

6-D  Hydrolab  Surveyor 

Van  Dorn  sampler,  submersible  pump 

6-D  Hydrolab  Surveyor 

Secchi  disk 

Field  Procedures  (Sediment) 

Ponar  grab,  Peterson  grab,  3/4-size 
Reineck  spade  corer 

Laboratory  Procedures  (Water) 

Specific  ion  electrode 

Hg , Mn,  Atomic  absorption  spectrophotometry 

Organic  carbon  analyzer 

Brucine  method 

Solvent  extraction  (EPA) 

Subtraction  of  ammonium  from  Kjeldahl 
nitrogen 

Electron  capture  gas  chromatography 
Ascorbic  acid  method 
Hach  turbidimeter 


(Continued) 


L 
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Table  5 (Continued) 


Variable Procedure 

Laboratory  Procedures  (Sediment) 

Ammonium  Specific  ion  electrode 

As,  Ce,  Cr,  Cu,  Fe,  Hg,  Mn,  Atomic  absorption  spectrophotometry 

Ni,  Pb,  Zn 


Carbon 

Cation  exchange  capacity 
Interstitial  water  collection 
Moisture  content 

Oil  and  grease 
Organic  nitrogen 

Oxygen  demand  test 
Particle  size 
Pesticides  and  PCB’s 
pH 

Phosphorus 
Redox  potential 
Suit ide 

Laboratory 

As,  Cd,  Cr,  Cu,  Fe,  Mn,  Ni, 
Pb,  Zn 


Organic  carbon  analyzer 
Ammonia  saturation 
Centrifugation 

Weight  loss  after  drying  (60°C  for 
24  hours) 

Solvent  extraction  (EPA) 

Subtraction  of  ammonium  from  Kjeldahl 
nitrogen 

Membrane  electrode 
Hydrometer  method 

Electron  capture  gas  chromatography 
pH  meter 

Ascorbic  acid  method 
Platinum  electrode 
Iodometric  titration 
Procedures  (Organisms) 

Atomic  absorption  spectrophotometry 


Pesticides  and  PCB's 


Macrobenthos 

Meiobenthos 

Nekton 

Phytoplankton 

Zooplankton 


Electron  capture  gas  chromatography 

Biological  Study  Variables 

Field  Procedures 

Van  Veen  grab,  spade  corer 

Subsampled  with  4.9-cm-diam  tube  from 
macrobenthos 

Otter  trawl 

Pump,  Van  Dorn  sampler 
Plankton  net 


(Continued) 
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Table  5 (Concluded) 


Variab le 


Macrobenthos 

Meiobenthos 


Nekton 

Phytoplankton 

Zooplankton 


Procedure 


Laboratory  Procedures 

1.0-mm  or  0.5-mm  sieve 

0.5-mm  sieve  followed  by  0.062-pm 
sieve 

Wet  weight  biomass,  length  in  1-,  5-, 
or  10-cm  increments 

Fluorometric  with  acetone  extraction 

Displacement  volume 
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PART  V:  RESULTS  AND  DISCUSSION 


Physical  Studies 


Bathymetry 

46.  The  predisposal  bathymetric  surveys  of  the  Calveston  disposal 
site  revealed  a featureless,  gently  sloping  bottom,  except  in  the 
northernmost  section.  This  had  a topographic  high  believed  to  be 
dredged  material.  After  disposal,  additional  bathymetric  surveys  at 
disposal  areas  2,  12,  and  14  indicated  that  definite  mounds  of  dredged 
material  had  formed.  Because  of  variable  navigation  techniques,  only 
crude  estimates  of  the  mound  volume  at  each  area  could  be  made  (see 
Appendix  A).  Moreover,  inadequate  documentation  on  the  hopper  dredge 
log  sheets  of  which  area  was  used  for  each  disposal  operation  precluded 
accurate  determination  of  actual  volumes  disposed  of  at  each  area.  How- 
ever, using  daily  records  and  assuming  specific  travel  times  to  each 
area,  the  following  estimates  were  made  of  volumes  of  dredged  material 


posed  of  at 

each  area  prior  to 

October  1975: 

Disposal 

Area 

Estimated  Volume 
m^ 

Measured  Volume 
m3 

Percent 

Accounted 

for 

2 

223,900 

137,664 

61 

12 

73,075 

69,468 

95 

14 

197,640 

163,200 

83 

By  June  1976,  the  estimated  in-place  dredged  material  volumes  were 

3 

64,900,  61,170,  and  163,200  m at  areas  2,  12,  and  14,  respectively. 

3 

Thus,  the  mound  at  area  12  was  reduced  by  approximately  8,300  m , and 

there  was  a substantial  loss  of  volume  of  area  2 considering  that  an 

3 

additional  211,200  m of  material  was  disposed  of  at  area  2 in  late 
winter  of  1976. 

47.  From  comparisons  of  mound  configurations  with  time,  a quali- 
tative indication  of  the  degree  of  erosion  at  each  area  was  made.  Area 
2 experienced  the  most  pronounced  erosion  and  had  mounds  of  low  relief. 
The  area  12  mound  was  circular,  with  0.3  m of  relief  and  an  approximate 
diameter  of  400  m.  The  area  14  mound  probably  experienced  little 
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redistribution  of  material  because  of  the  continued  presence  of  a steep, 
pointed  mound  with  a relief  of  approximately  2.4  m.  Some  of  the 
changes  in  all  of  the  areas  may  have  resulted  from  compaction  and 
dewatering  of  the  dredged  material. 

Sediment  distribution 

48.  Evaluation  of  sediment  samples  taken  during  the  pilot  study 
and  the  predisposal  period  within  the  disposal  site  indicated  a highly 
variable  distribution  of  sandy  silts  and  sand.  Few  results  pertaining 
to  predisposal  sediment  distribution  in  the  disposal  site  can  be  con- 
sidered useful  for  any  evaluation  of  potential  changes  after  disposal 
because  of  the  few  sampling  stations  within  the  site.  However,  some 
rather  broad  generalizations  can  be  made  from  the  postdisposal  sediment 
data  from  the  individual  disposal  areas. 

49.  The  variability  of  sand,  silt,  and  clay  percentages  between 
replicate  samples  was  so  great  that  comparisons  between  stations  are 
almost  impossible  (see  Table  4,  Appendix  A).  This  variability  is  indic- 
ative of  dredged  material  deposits  but  was  also  observed  for  the  two 
reference  areas.  Relative  changes  in  carbonate  content  after  disposal 
from  samples  taken  on  the  dredged  material  mounds  indicated  a general 
decrease  in  concentration,  except  at  area  12  where  a substantial  in- 
crease was  observed.  All  of  the  carbonate  concentrations  of  samples 
from  the  mounds  were  substantially  higher  than  those  found  at  the  refer- 
ence stations  and  most  of  the  stations  off  of  the  dredged  material 
mounds.  The  extremely  high  carbonate  values  at  area  12  suggest  a low- 
energy  winnowing  of  fine  material  with  little  bed-load  transport.  This 

, 3 

conclusion  is  substantiated  by  the  small  volume  reduction  (about  8300  m ) 
and  the  general  decrease  in  average  grain  size  to  the  west.  The  sedi- 
ments at  area  14  experienced  little  change  in  mean  grain  size  during 
the  postdisposal  period. 

Circulation  and  transport 

50.  As  stated  previously,  the  diurnal  tides  of  the  Galveston  area 
are  of  the  mixed  type,  with  one  low  and  one  high  per  24-hour  period  of 
maximum  range  and  two  highs  and  two  lows  per  24-hour  period  of  minimum 
range.  These  two  tides  can  be  designated  as  tropical  tides  and 
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equatorial  tides,  respectively.  The  water  level  variation  coincident 
with  this  cycling  of  tides  generates  the  largest  exchange  of  water 
between  the  bays  and  the  Gulf  and  has  a direct  effect  on  current 
velocities  within  the  disposal  site. 

51.  The  wind  can  cause  noticeable  fluctuations  in  the  primary 
tidal  oscillations  and,  consequently,  may  modify  the  circulation  of  the 
nearshore  Gulf  waters.  Prolonged  southeasterly  winds  can  effectively 
"set  up"  the  water  level  along  the  coast  and  within  the  bays,  dampen 
the  tidal  forces,  and  force  the  nearshore  shelf  waters  into  a nearly 
unidirectional  alongshore  flow  toward  the  southwest.  Maximum  current 
velocities  of  90  cm/sec  were  measured  within  the  disposal  site  during 

a period  of  prolonged  southeasterly  winds.  Local  shrimpers  and 
fishermen  indicated  that  a southwest-trending  coastal  current  is 
generally  present  for  most  of  the  year  offshore  from  Galveston.  Annual 
sea  surface  data  and  synoptic  meteorological  observations  indicate  that 
the  winds  are  predominently  from  the  southeast  for  most  of  the  year. 

52.  The  disposal  site  thus  experiences  tidally-induced  flows 
which  tend  to  be  rotary  at  the  surface  and  primarily  northeast-southwest 
near  the  bottom.  Superimposed  on  this  current,  semipermanent  southwest- 
flowing nearshelf  currents  and  wave-induced  bottom  oscillatory  currents 
may  develop  a flow  regime  with  velocities  in  excess  of  90  cm/sec  in  the 
near-bottom  waters  which  can  effectively  cause  erosion,  resuspension, 
and  transport  of  dredged  material.  Analysis  of  near-bottom  current 
measurements  indicates  that  median  velocities  at  area  2 were  approximate- 
ly 28  cm/sec  and  at  area  14  were  about  20  cm/sec;  both  areas  experienced 
velocities  greater  than  70  cm/sec  at  1 m above  the  bed. 

53.  These  data  and  other  observations  indicate  that  the  Galveston 
disposal  site  experiences  an  energy  gradient  dependent  upon  depth  and 
proximity  to  shore.  This  is  evident  from  the  net  changes  in  mound 
configuration  and  sediment  distribution  at  disposal  areas  2,  12,  and  14. 
Area  2 was  predominantly  an  erosion  zone  with  high  median  velocities, 
pronounced  reductions  in  mound  volume,  and  high-velocity  tidal  currents 
and  wave-induced  oscillatory  currents.  Sand  tracer  studies  at  area  2 
indicated  an  effective  southwesterly  transport  of  the  dyed  materials. 
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with  substantial  reworking  of  the  sediments.  Area  12  had  a more 
stratified  flow  distribution,  with  a net  southwesterly  drift  and  a 
slightly  reduced  median  velocity.  Erosion  and  transport  of  fine  sand 
and  silt  could  occur  in  area  12  but  not  to  the  extent  of  that  in  area 
2.  The  high  postdisposal  carbonate  concentrations  suggest  that  winnow- 
ing was  effectively  removing  the  fine-grained  fraction  of  dredged 
material.  Area  14  (in  deeper  water)  probably  experienced  little  change 
in  volume  during  the  period  between  September  1975  and  June  1976.  The 
mound  experienced  generally  lower  velocity  currents  which  did  not  change 
its  configuration.  Grain-size  data  suggest  an  increase  in  the  finer 
fractions;  this  implies  that  depositional  velocities  were  prevalent  at 
the  site. 

54.  Thus,  the  Galveston  disposal  site  can  be  categorized  into  two 
energy-related  disposal  sites.  The  shallow,  nearshore,  high-energy 
portion  could  be  used  for  nonpolluted  entrance  channel  material  which 
would  be  effectively  reworked  and  transported  out  of  the  site  by  natural 
processes.  This  would  help  to  maintain  the  natural  southwest-trending 
alongshore  movement  of  nearshore  sands  which  become  trapped  in  the 
entrance  channel  system.  This  portion  of  the  disposal  site  would 
naturally  have  a capacity  for  large  volumes  of  uncontaminated  dredged 
material . 

55.  The  offshore  lower-energy  portion  of  the  disposal  site  would 
be  more  suitable  for  fine-grained,  contaminated  dredged  material  which 
should  remain  in  situ.  A potentially  effective  management  technique 
to  assure  the  stability  of  fine-grained  dredged  material  is  use  of  the 
cohesive  high-density  Beaumont  clay,  found  in  the  outer  bar  portion  of 
the  channel,  as  a capping  material  for  the  contaminated  mounds.  Al- 
though the  Galveston  disposal  site  has  not  been  investigated  for  an 
extended  period  of  time  to  assure  the  stability  of  dredged  materal  in 
the  outer  portion,  the  available  data  indicate  that  these  assumptions 
are  valid  for  disposal. 


Chemical  Studies  (Mater  Column) 


Short-term  effects 

56.  During  this  discussion  of  short-term  water  quality  alter- 
ations, two  situations  which  could  potentially  result  in  harm  to  aquatic 
organisms  will  be  considered.  One  of  these  is  the  worst-case  situation; 
a planktonic  or  nektonic  organism  moves  with  or  remains  within  the 
turbid  plume  until  the  plume  disperses.  The  other  case  involves  non- 
motile  organisms  that  the  plume  passes  or  nektonic  organisms  which  may 
swim  through  the  turbid  plume  and  thus  receive  a short-term  exposure. 

57.  The  evaluation  of  the  worst-case  situation  (movement  with  the 
turbid  plume)  was  difficult  because  of  the  sampling  procedure  used.  The 
sampling  vessel  was  anchored,  and  soluble  constituents  associated  with 
the  turbid  plume  were  sampled  as  the  turbid  plume  passed  under  the  boat. 
This  did  not  permit  estimation  of  the  rate  of  dilution  of  contaminants 
released  from  the  dredged  material.  To  obtain  this  information, 
multiple  sampling  stations  at  varying  distances  from  the  point  of  dis- 
posal would  have  been  required. 

58.  Optical  properties.  The  data  collected  during  the  disposal 
operation  indicated  that  a well-defined  distribution  of  suspended 
material  occurred  in  the  water  column  immediately  after  the  disposal  of 
dredged  sediments.  In  general,  the  surface  and  middepth  plumes  were 
short-lived,  lasting  2 to  15  minutes  at  any  one  location  near  the  dis- 
posal area.  The  bottom  plume  was  often  more  turbid  than  either  the 
surface  or  the  middepth  plume  and  lasted  from  10  minutes  to  well  over 

1 hour.  The  persistance  of  the  bottom  plume  may  have  been  caused  by 
bottom  currents  which  dislodged  previously  deposited  sediments  to 
create  a plume  which  traveled  along  the  bottom.  Surveys  conducted  some 
12  hours  after  cessation  of  disposal  indicated  that  the  bottom  plume 
was  relatively  short-lived. 

59.  Overflights  indicated  that  the  turbid  surface  plume  generally 
persisted  for  1 hour  or  less.  Even  for  organisms  moving  with  the  plume, 
such  short-term  exposure  should  not  result  in  harm  to  the  organisms. 
Peddicord  et  al.7  have  reported  that,  in  general,  aquatic  organisms  are 
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insensitive  to  concentrations  of  suspended  solids  greater  than  those 
normally  associated  with  disposal  operations.  Many  aquatic  organisms 
are  adversely  affected  only  by  concentrations  in  the  grams  per  litre 
range  and  greater  and,  even  then,  only  vhen  these  levels  persist  for 
several  days  or  weeks. 

60.  Dissolved  oxygen.  Decreased  concentrations  of  dissolved 
oxygen  were  noted  in  all  but  four  of  the  disposal  operations.  Only  once 
during  the  disposal  operations  did  the  dissolved  oxygen  concentration 
fall  below  the  5.0-mg/i  lower  limit  proposed  by  the  U.  S.  Environmental 
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Protection  Agency  (EPA) . This  level  of  dissolved  oxygen  is  considered 
to  be  the  minimum  concentration  required  by  many  aquatic  organisms. 
During  Texas  City  disposal  number  2,  ambient  dissolved  oxygen  concentra- 
tions in  the  bottom  waters  were  such  that  a dissolved  oxygen  decrease 
of  1.5  mg /£  during  disposal  reduced  dissolved  oxygen  concentrations  to 
slightly  over  4 mg/ 1 . This  dissolved  oxygen  depletion  was  of  short 
duration  (minutes),  and  it  is  doubtful  that  the  depletion  would  have 
had  a significant  effect  on  pelagic  organisms  passing  through  or  moving 
with  the  plume. 

61.  Heavy  metals.  During  the  disposal  operations,  elevated  con- 
centrations of  some  heavy  metals  were  observed  in  the  water  column. 
However,  as  with  other  toxicants,  it  is  important  to  consider  the 
available  concentration  and  exposure  time.  The  aqueous  environmental 
chemistry  of  many  heavy  metals  is  such  that,  with  few  exceptions,  the 
predominant  forms  present  in  natural  waters  are  in  a relatively  unavail- 
able and  nontoxic  state.  This  is  especially  true  for  sediments  where 
binding  of  the  heavy  metals  to  the  sediment  would  generally  be  expected 
to  greatly  reduce  mobility  and  possibly  eliminate  any  toxicity  toward 
most  aquatic  species. 

62.  Manganese  concentrations  increased  in  the  water  column  during 

seven  of  the  nine  monitored  disposal  operations.  This  development 
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agrees  with  results  found  by  Lee  et  al.  with  elutriate  tests  on 
Galveston  Bay  Channel  and  Texas  City  Turning  Basin  sediments  where 
manganese  was  the  only  heavy  metal  that  exhibited  the  potential  for 
release  of  significant  amounts.  The  magnitude  of  manganese  release 


varied  between  disposal  operations  and  seemed  to  be  independent  of 
other  variables.  Galveston  Bay  Channel  disposal  5 showed  the  greatest 
release,  as  moderately  elevated  manganese  concentrations  (105  to  190 
mg/ 2)  persisted  in  bottom  waters  for  at  least  35  minutes  after  disposal. 
When  one  considers  the  35-ininute  period  of  time  a nonmotile  organism 
could  be  in  contact  with  concentrations  of  manganese  above  the  ambient 
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exposure  level  (100  pg/£,  EPA  ) for  protection  of  consumers  of  marine 
mollusks,  it  seems  unlikely  that  the  release  of  manganese  would  have  a 
detrimental  effect  on  water  quality.  No  criteria  are  available  for 
manganese  in  marine  waters  other  than  the  exposure  level  for  marine 
mollusks.  However,  tolerance  values  reported  for  freshwater  aquatic 
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life  range  from  1.5  mg /l  to  100  mg/2.  The  slightly  elevated  manganese 
concentrations  found  in  the  water  following  the  disposal  of  dredged 
materials  do  not  appear  to  pose  any  problems  to  marine  organisms. 

63.  Increases  in  concentrations  of  nickel,  cadmium,  and  mercury 
were  noted  in  the  water  column  following  the  disposal  of  dredged  mate- 
rial during  a few  disposal  operations.  The  magnitude  of  the  release 
was  minor,  however,  and  did  not  exceed  the  safe  chronic  exposure  levels 
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recommended  by  the  EPA  for  cadmium  and  mercury.  (No  numerical  crite- 
ria are  available  for  nickel.)  Release  into  the  water  column  was  small 
(usually  less  than  10  yg/i)  and  would  therefore  not  have  an  adverse 
effect  on  water  quality  at  the  disposal  site. 

64.  Nitrogen  compounds.  The  primary  concern  over  nitrogen  com- 
pounds in  dredged  sediments  is  related  to  the  amount  of  ammonia*  re- 
leased to  the  water  column  during  disposal.  Of  the  various  nitrogenous 
compounds  present  in  dredged  sediments,  ammonia  represents  the  greatest 
potential  hazard  to  aquatic  life.^ 

65.  The  magnitude  of  ammoniutn-N  release  from  the  contaminated 
Texas  City  sediments  into  the  water  column  was  greater  than  the  release 
of  ammonium-N  into  the  water  column  during  the  disposal  of  Galveston 


* For  the  purposes  of  their  study  this  form  as  nitrogen  was  measured  as 
ammonium  (NH^)-N,  and  the  mo^e  toxic  ammonia  (NH^)-N  was  calculated 
from  the  concentration  of  NH^-N  at  a given  pH. 
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Bay  Channel  sediments.  This  was  expected  because  of  the  much  higher 
interstitial  water  ammonium-N  concentrations  in  Texas  City  sediments 
than  in  Galveston  Bay  Channel  sediments. 

66.  Under  the  temperature,  pH,  and  salinity  conditions  found  in 

g 

the  water,  un-ionized  ammonia  concentrations  exceeded  the  EPA  criteria 
of  0.02  mg/8.  only  during  Texas  City  disposal  2.  Calculations  of  un- 
ionized ammonia  concentrations  from  ammonium-N  concentrations  by  the 
method  of  Thurston  et  al.  ^ were  made  assuming  a pH  of  8,  salinity  of 
25  ppt,  and  temperature  of  22°C  in  the  disposal  site  bottom  water. 

Using  these  criteria,  the  un-ionized  ammonia  concentration  reached  0.06 
mg /8  when  ammonium-N  concentrations  were  at  a maximum  of  1.86  mg/8. 

These  high  concentrations  of  un-ionized  ammonia  persisted  for  less  than 
2 minutes  before  declining  to  levels  of  0.025  mg/8  or  less.  Un-ionized 
ammonia  concentrations  in  bottom  waters  exceeded  the  safe  chronic 
exposure  level  for  approximately  12  minutes.  It  is  doubtful  that  such 
a short  exposure  to  moderately  elevated  un-ionized  ammonia  concentrations 
would  result  in  harm  to  nonmotile  organisms  exposed  for  the  entire  12 
minutes  or  to  organisms  swimming  through  the  plume. 
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67.  It  must  be  remembered  that  the  safe  chronic  exposure  criteria 
specify  concentrations  of  water  constituents  which  will  provide  for  the 
protection  and  propagation  of  fish  and  other  aquatic  life  and  for  recre- 
ation in  and  on  the  water.  Concentrations  considerably  greater  than  the 
chronic  exposure  criteria  can  be  allowed  for  short  periods  of  time  with- 
out having  a significant  adverse  effect  on  water  quality.  The  exposure 
criterion  used  for  un-ionized  ammonia  or  any  other  parameter  must  exceed 
the  critical  concentration  time  of  exposure  relationship  for  an  organism 
of  interest  in  the  water  column  before  any  harm  to  the  organism  will 
occur . 

68.  An  example  of  the  importance  of  the  concentration  time  of 
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exposure  relationship  was  demonstrated  by  Mattice  and  Zittle  in  a 
literature  review  on  the  impact  of  chlorine  on  aquatic  organisms.  They 
determined  that,  for  marine  organisms  of  the  types  they  tested,  the 
acute  safe  level  of  chlorine  for  a 1-minute  exposure  was  approximately 
0.15  mg/8..  For  10  minutes  of  exposure,  the  safe  level  for  acute  toxicity 
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was  approximately  0.06  mg/?.,  while,  for  100  minutes  of  exposure,  the 
safe  level  was  approximately  0.03  mg/Jl.  They  also  reported  that  a 
chronic  safe  level  for  chlorine  was  about  0.02  mg/J.. 

“ 

69.  The  importance  of  these  results  is  that  a doubling  of  the 

safe  acute  toxicity  level  is  achieved  when  the  exposure  time  is  reduced 

from  100  to  10  minutes.  Decreasing  the  duration  of  exposure  from  100 

to  10  minutes  increases  the  acute  toxicity  threshold  from  approximately 

12 

0.04  mg/d  to  0.2  mg/d  chlorine. 

70.  It  is  impossible  to  reach  any  conclusions  regarding  the  fate 
of  organisms  moving  with  the  plume  because  of  the  unknown  rate  of  dilu- 
tion of  the  plume.  Water  in  the  plume  will,  however,  mix  with  water 
containing  lower  ammonium-N  concentrations.  It  was  determined  in  the 
physical  studies  that  bottom  currents  tend  to  mix  the  plume  with  water 
masses  of  lower  ammonium-N  concentrations.  In  a shallow-water  area  such 
as  the  disposal  site,  turbulent  diffusion  is  sufficient  for  rapid  mixing 
of  water  column  constituents.  Ammonium-N  concentrations  in  the  turbid 
plume  would,  therefore,  be  expected  to  decrease  rapidly. 

9 

71.  Bioassay  studies  were  conducted  to  determine  the  toxicity  of 
sediments  disposed  of  in  the  Galveston  disposal  site.  Elutriates  of 
sediment  from  the  Galveston  Bay  Channel  and  Texas  City  Turning  Basin 
were  evaluated  for  toxicity  to  Paleomonetes  pugio  (grass  shrimp)  in  a 
96-hour  bioassay.  Little  toxicity  was  demonstrated  by  the  dredged 
material  from  either  the  Galveston  Bay  Channel  or  the  Texas  City  Turning 
Basin. 

72.  Increased  concentrations  of  organic-N  were  found  in  the  turbid 
plumes.  This  development  was  expected  since  organic-N  in  natural  water 
systems  occurs  primarily  in  a particulate  form.  No  water  quality  sig- 
nificance can  be  attached  to  a certain  concentration  of  organic-N  in 
natural  waters.  It  is  very  unlikely  that  the  organic-N  associated 

with  the  turbid  plume  would  cause  any  water  quality  problems  as  a result 
of  its  conversion  to  ammonia.  In  the  study  area,  the  conversion  of 
organic  nitrogen  to  ammonia  would  be  slow  (weeks  or  months).  Thus,  any 
ammonia  would  be  dispersed  in  Gulf  waters  so  that  it  would  not  adversely 
affect  aquatic  life.  In  addition,  the  ammonia-N  would  rapidly  convert 
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to  nitrate-N. 

73.  N'itrate-N  is  not  normally  present  in  anaerobic  bottom  sedi- 
ments. Under  the  reducing  conditions  that  prevail  in  the  Texas  City  and 
Galveston  sediments,  any  nitrate-N  present  in  the  interstitial  waters 
should  be  rapidly  denitrified.  During  several  disposal  operations,  the 
nitrate  concentration  increased.  This  result  might  have  been  due  to 

a positive  interference  in  the  nitrate  analyses  of  iron,  manganese,  or 
other  materials.  However,  if  the  observed  nitrate  increase  was  real, 
there  should  have  been  no  adverse  effect  on  water  quality. 

74.  Phosphorus  compounds.  Phosphorus  is  of  concern  in  dredged 
material  disposal  primarily  because,  in  phosphorus-limited  waters, 
certain  forms  of  this  element  can  stimulate  the  growth  of  aquatic  plants. 
The  seagrasses  and  benthic  algae  of  the  Gulf  of  Mexico  serve  as  valuable 
food  sources  and  habitats  for  fishes  and  invertebrates.  However, 
massive  amounts  of  algae  occur  seasonally  at  shallow  depths  in  the  Gulf 
and  may  become  nuisances.'^ 

75.  Data  from  nine  disposal  operations  indicated  that  the  direc- 
tion and  degree  of  change  in  soluble  orthophosphate  concentrations 
during  disposal  were  unrelated  to  either  the  disposal  area  or  the  sedi- 
ment source  in  question.  The  general  trend  was  for  concentrations  of 
soluble  orthophosphate-P  to  increase  and  rapidly  return  to  ambient  levels. 
Where  these  increases  occurred,  they  ranged  from  2-  to  55-fold  and  ap- 
peared to  be  quite  localized.  Frequently,  however,  no  increase  was 
found  in  the  surface  waters.  The  increases  in  soluble  orthophosphate-P 
were  such  that  no  stimulation  of  photosynthetic  activity  would  be  ex- 
pected because  of  the  compensation  depth. 

76.  Texas  City  sediments  released  less  orthophosphate-P  than  did 
Galveston  Bay  Channel  sediments.  In  some  cases,  Texas  City  sediments 
appeared  to  remove  orthophosphate-P  from  the  water  column  by  sorption 
and/or  precipitation.  This  may  have  been  related  to  the  higher  ambient 
orthophosphate-P  concentrations  in  disposal  site  waters  prior  to  dis- 
posal of  Texas  City  sediments.  The  Texas  City  sediments  may  also  have 
contained  more  soluble  ferrous  iron  than  Galveston  Bay  Channel  sediments. 
This  would  result  in  the  increased  removal  of  or thophosphate-P  by  ferric 
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hydroxide  formation  during  disposal  of  Texas  City  sediments. 
Long-term  effects 


14 


77.  Optical  properties.  No  evaluation  of  the  long-term  effect  of 
dredged  material  disposal  on  optical  properties  could  be  conducted 
because  of  inadequate  data.  However,  the  ambient  turbidity  was 
generally  so  great  that  the  disposal  of  dredged  material  would  be 

very  unlikely  to  alter  water  quality. 

78.  Dissolved  oxygen.  There  were  no  observed  long-term  effects 
on  dissolved  oxygen  concentrations  in  the  disposal  site  water  column. 
Results  of  the  postdisposal  surveys  indicated  that  dissolved  oxygen 
concentrations  in  the  water  column  immediately  above  the  disposal  site 
were  essentially  the  same  as  predisposal  and  reference  area  concen- 
trations. 

79.  Heavy  metals.  The  results  indicated  that  disposal  of  dredged 
material  caused  no  long-term  release  of  heavy  metals  to  the  disposal 
site  water  column. 

80.  Nitrogen  compounds.  Only  ammonium-N  concentrations  were 
evaluated  in  postdisposal  water  samples.  Ammonium-N  concentrations 
were  not  greater  than  0.05  mg/i  and  were  comparable  to  predisposal 
levels . 

81.  Phosphorus  compounds.  Postdisposal  or thophosphat.e-P  Concen- 
trations in  the  water  column  were  generally  2.5  to  22  times  greater 
than  those  observed  before  and  during  disposal.  Similar  increases  were 
observed  in  the  reference  areas  which  indicates  that  these  increases 
reflect  normal  variation. 

82.  There  are  several  reasons  why  changes  in  soluble  orthophos- 
phate concentrations  resulting  from  dredged  material  disposal  probably 
have  little  ecological  significance.  First,  it  has  been  shown  by  Ryther 
and  Dunstan^  and  Copeland  and  Fruh^  that  nitrogen  limits  algal  growth 
in  the  coastal  marine  environment  and  in  Galveston  Bay  waters.  Copeland 
and  Fruh^  further  state  that  growth  of  aquatic  plants  in  Galveston  Bay 
is  most  likely  limited  by  the  presence  of  toxic  substances  rather  than 
by  a lack  of  nutrients. 

83.  As  shown  by  the  predisposal  data,  soluble  or thophosphate-P 
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concentrations  were  generally  0.01  mg  P/£  or  higher,  whereas  inorganic- 
N (NH^-N  + NO^-N)  concentrations  were  usually  well  below  0.3  mg  N/£. 
Concentrations  of  0.01  mg  P/i  and  0.3  mg  N/i  are  usually  regarded  as  the 
critical  limiting  factor  for  algal  growth. ^ In  addition,  the 
ratios  (available  N:available  P)  were  generally  less  than  10:1  (atomic 
ratio),  indicating  that  nitrogen  would  likely  become  limiting  before 
phosphorus.  Nitrogen  concentrations  in  7 May  samples  were  above  the 
0.3-mg  N / i.  level,  while  soluble  orthophosphate-P  concentrations  remained 
in  the  same  range  as  found  on  other  sampling  dates.  In  most  of  these 
cases,  the  N:P  ratio  was  still  below  10:1  (atomic  ratio).  Several  samples 
collected  at  the  disposal  site  on  17  April  showed  N:P  ratios  as  great  as 
39:1  (atomic  ratio),  indicating  the  possibility  of  phosphorus  limitation 
before  nitrogen  limitation  if  other  conditions  favored  algal  growth. 
Subsequently,  eutrophic  conditions  did  not  exist  as  a result  of  disposal. 

Chemical  Studies  (Sediments) 

84.  The  sampling  program  was  conducted  in  such  a manner  that  only 
long-term  alteration  of  sediment  properties  by  dredged  material  disposal 
could  be  evaluated.  Also,  with  the  exception  of  ammonium-N  analyses, 
only  total  analyses  (bulk  sediment  analyses)  were  conducted  on  the 
disposal  site  sediments.  Therefore,  no  evaluation  of  possible  changes 
in  the  mobile  forms  of  contaminants  other  than  ammonium-N  could  be  made. 

85.  It  is  assumed  that  the  data  are  representative  of  the  general 
properties  in  an  area  at  the  time  of  sampling.  However,  it  is  known 
that  natural  sediments  in  areas  such  as  that  near  the  Galveston  Bay 
Channel  tend  to  be  highly  variable  in  composition  and  are  influenced  by 
storms  and  ship  traffic.  It  is  also  likely  that  the  characteristics  of 
the  sediments  changed  during  the  course  of  the  study  due  to  factors 
other  than  dredged  material  disposal.  This  conclusion  is  reinforced  by 
significant  differences  in  predisposal  and  postdisposal  trace  metal  and 
sulfide,  concentrations  in  the  reference  areas. 

[ 86.  There  was  no  increase  in  concentrations  of  trace  metals  or 

nitrogen  compounds  in  disposal  site  sediments  where  dredged  material 
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disposal  had  occurred.  Total  mercury  concentrations  increased  in 
reference  area  27  (compared  to  predisposal  concentrations)  although 
there  was  no  dredged  material  disposal  in  this  reference  area.  A 
decrease  in  trace  metal  concentration  was  noted  following  disposal. 

87.  Decreased  trace  metal  concentrations  in  sediments  where  dis- 
posal occurred  may  have  been  due  to  transport  of  finer  sediment  parti- 
cles and  associated  trace  metals  out  of  the  disposal  areas  by  currents. 
This  is  supported  by  the  presence  of  lower  concentrations  of  trace 
metals  in  sediment  mounds  created  by  disposal  than  in  sediments  immedi- 
ately adjacent  to  the  mounds. 

88.  It  can  be  concluded  that  disposal  operations  at  the  Galveston 
disposal  site  resulted  in  no  major  changes  in  the  concentrations  of 
chemical  parameters  measured  in  this  study.  In  addition,  no  major 
changes  in  pH,  Eh,  or  percent  solids  were  noted  in  disposal  site  sedi- 
ments . 

Biological  Studies 

Phytoplankton 

89.  Phytoplankton  samples  for  pigment  analysis  (chlorophy 11-a  and 
phaeophytin)  were  collected  with  an  on-deck  pumping  system  during  the 
pilot  study.  The  resulting  samples  contained  numerous  ruptured  cells 
which  the  contractor  attributed  to  the  effect  of  suspended  particulate 
matter  as  the  cells  passed  through  the  pump  impeller.  Thus,  phytoplank- 
ton data  from  the  pilot  study  were  not  analyzed. 

90.  Samples  for  pigment  analysis  were  obtained  with  a Van  Dorn 
sampler  during  the  experimental  study.  The  resulting  data  indicated  a 
trend  towards  a decrease  in  total  pigment  concentration  for  the  first 
four  sampling  periods  and  a slight  increase  during  the  last  sampling 
period.  However,  samples  were  collected  only  once  per  month  for  5 
months,  and  only  two  replicates  were  collected  (in  some  cases  no  repli- 
cates) at  each  sampling  time.  In  addition,  there  was  only  one  sampling 
station  within  the  dredged  material  disposal  site. 

91.  Phytoplankton  samples  were  collected  during  and  after  the 
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disposal  of  dredged  material  on  9 September  1975  and  9 October  1975. 

Two  replicates  were  taken  at  the  surface  and  near  the  bottom  before  and 
after  disposal.  The  concentration  of  pigments  was  slightly  lower  after 
disposal  on  both  dates.  Samples  were  also  collected  at  intervals 
following  a second  disposal  operation  on  9 October.  The  postdisposal 
concentration  of  pigments  was  lower  than  the  predisposal  concentration 
at  30  minutes  and  higher  than  that  at  50  minutes  in  the  surface  samples. 
Only  one  sample  was  collected  for  each  sampling  interval  during  the 
postdisposal  period. 

92.  The  lack  of  sufficient  sampling  periods  and  replicates  pre- 
cluded any  statistical  analysis  between  sampling  intervals.  It  is  con- 
cluded that  the  phytoplankton  data  were  insufficient  to  make  any 
determinations  on  the  impact  of  disposal  of  dredged  material  on 
phytoplankton  communities. 

Zooplankton 

93.  Replicate  oblique  plankton  tows  were  obtained  from  one  inshore 
station  and  from  one  offshore  station  during  the  pilot  study.  During 
the  experimental  study,  replicate  samples  were  obtained  (on  a monthly 
basis  between  25  July  and  24  November  1975)  from  a station  within  the 
disposal  site  and  from  a station  within  the  entrance  channel.  Addi- 
tionally, 24  samples  were  obtained  from  the  National  Marine  Fisheries 
Service  (NMFS)  Archive  collection  for  further  analysis  of  temporal 
abundance  of  ineroplankton  populations  and  for  a more  detailed  evaluation 
of  reproductive  patterns  of  the  offshore  macroinvertebrates  and  nekton. 
These  samples  were  collected  by  the  NMFS  during  the  period  1 January  1963 
to  31  December  1965  from  an  established  sampling  station  in  close  prox- 
imity to  the  disposal  site. 

94.  Pilot  data  were  collected  on  14  May  1975.  Copepods  comprised 
82  percent  of  the  total  number  of  individuals  at  the  inshore  station 
and  90  percent  at  the  offshore  station.  The  Chaethognatha  accounted 
for  11  percent  of  the  holoplankton  at  the  inshore  station  and  5.5 
percent  of  the  holoplankton  at  the  offshore  station.  The  meroplankton 
component  accounted  for  only  3 to  5 percent  of  the  total  population. 
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95.  During  the  experimental  study,  copepods  comprised  36,  47,  84, 
and  70  percent  of  the  total  number  of  holoplankton  individuals  in  the 
four  reported  samples.  Three  of  the  samples  contained  members  of  the 
Chaethognatha  which,  when  added  to  the  Copepoda,  accounted  for  85  to  97 
percent  of  the  holoplankton.  The  other  sample  contained  60  percent 
cladocerans.  Hence,  copepods,  cladocerans,  and/or  Chaethognatha  account- 
ed for  85  to  98  percent  of  the  holoplankton  collected  during  the  experi- 
mental study. 

96.  The  total  numbers  of  meroplankton  were  virtually  unchanged 
throughout  the  experimental  study  period.  Mollusk  larvae  were  abundant 
in  most  collections.  Crustacean  larvae  were  most  abundant  in  September 
and  October. 

97.  Twenty-two  of  the  24  samples  obtained  from  the  NMFS  Archive 
collection  were  dominated  by  members  of  the  Copepoda;  these  comprised 
54  to  99.9  percent  of  the  total  number  of  individuals  of  the  holo- 
plankton. Urochordates  were  the  second  most  abundant  group  of  animals 
in  many  of  the  samples  and,  together  with  the  copepods,  accounted  for 
most  of  the  animals  present. 

98.  The  larval  forms  of  benthic  invertebrates  comprised  most  of 
the  meroplankton  (fish  eggs  and  larvae  were  included  in  this  category 
but  were  always  a minor  component) . Barnacle  nauplii  and  cypris  larvae 
were  abundant  in  some  spring  samples.  However,  because  there  were  few 
hard  substrates  in  the  disposal  site  on  which  to  settle,  they  were  of 
minor  importance  in  repopulating  disrupted  bottoms.  The  three  important 
groups  in  the  meroplankton  were  the  young  of  polychaete  worms,  mollusks 
(principally  snails  and  clams),  and  crustaceans  (mostly  various  types  of 
crabs  and  shrimp),  which  live  on  or  burrow  into  the  bottom.  Polychaete 
larvae  were  most  abundant  in  the  spring  of  1963  and  1965  and  in  the 
summer  of  1964.  The  larval  mollusk  populations  peaked  in  the  summer  of 
1963,  the  spring  and  fall  of  1964,  and  the  spring  of  1965.  Mollusk 
larvae  were  present  in  large  numbers  compared  to  other  meroplanktonic 
forms.  Crustacean  larvae  were  generally  most  abundant  between  May  and 
October. 
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99.  In  general,  the  holoplanktonic  species  composition  of  samples 
collected  during  the  present  study  was  similar  to  that  of  the  NMFS 
samples  obtained  during  1963-1965.  Even  the  order  of  abundance  among 
the  more  common  species  was  quite  similar  between  the  two  time  periods. 
Because  of  the  taxonomic  difficulties  involved  in  positive  identifica- 
tion of  meroplankton ic  organisms  below  the  phylum  or  class  level,  no 
definitive  information  was  obtained  on  macroinvertebrate  and  nekton 
population  reproductive  patterns. 

Meiobenthos 

100.  Meiobenthic  samples  were  not  collected  during  the  pilot  study. 
For  reasons  discussed  in  Appendix  C,  meiobenthic  samples  were  collected 
only  in  July,  September,  and  December  1975.  These  were  subsamples  of 
the  macrobenthic  samples.  There  were  insufficient  meiobenthic  data  to 
provide  comparisons  of  trends  between  any  of  the  sampled  areas.  The 
contractor  did  not  present  any  data  in  Appendix  C or  attempt  to  draw 

any  conclusions  from  the  meiobenthic  data  because,  in  addition  to  the 
small  number  of  samples,  the  variability  between  replicates  was  large. 
Finf ist i and  nektonic  invertebrates 

101.  From  a series  of  otter  trawls  during  the  pilot  study,  it  was 
found  that  two  species,  the  drum,  Micropogon  undulatus , and  a portunid 
crab.  Cal  1 i nectes  similis , were  widespread  and  abundant  throughout  the 
study  area.  Other  species,  the  anchovy,  Anchoa  mitchilli,  cutlass  fish, 
Tr ichiurus  1 epturus , sea  robin,  Pr inotus  rub io , brown  shrimp,  Penaeus 
aztecus,  and  short  squid,  l.oliguncula  brevis,  were  also  widespread, 
though  less  abundant. 

102.  Of  the  remaining  species,  10  were  used  to  divide  the  study 
area  into  nearshore  and  offshore  station  groups  which  corresponded 
roughly  to  the  macrobenthic  invertebrate  station  groups.  The  inshore 
station  group  was  characterized  by  the  shrimp,  Xiphopeneus  kroyeri,  blue 
crab,  Callinectes  sapidus,  star  drum,  Stell ifer  lanceolatus , sea  trout, 
Cynosc ion  arenar jus  , banded  croaker.  Ear  imus  f asciatus , and  spot, 
Leiostomus  xanthurus . 

103.  The  offshore  station  group  was  characterized  by  the  tongue 
fish,  Symphurus  civitatus,  white  shrimp,  Penaeus  setiferus,  and  mantis 


shrimp,  Squilla  empusa.  The  remaining  species  were  either  irregularly 
distributed  or  uncommon. 


104.  A number  of  trawl  samples  were  also  obtained  during  the  post- 
disposal period.  The  benthic  invertebrate  numbers  decreased  with  the 
onset  of  fall  and  remained  low  during  the  remainder  of  the  study.  No 
particular  pattern  was  evident  for  the  nektonic  invertebrates.  The 
numbers  present  varied  erratically  between  disposal  and  reference 
areas  and  between  stations  within  each  area.  Other  than  a somewhat 
general  decrease  in  the  fall,  the  f infish  followed  much  the  same 
general  trend  as  the  nektonic  invertebrates;  i.e.,  there  was  no  con- 
sistent pattern  of  change. 

105.  Statistical  analyses  of  trawl  samples  indicated  that  there 
were  no  significant  differences  within  or  between  disposal  and  reference 
areas  with  regard  to  benthic  macroinvertebrates,  nektonic  invertebrates, 
f infish,  or  total  biomass. 

106.  During  September  1975,  comparative  trawls  were  made  in  clear 
water  and  adjacent  turbid  water  created  by  disposal.  It  was  found  that 
three  species  of  fish  (croaker,  star  drum,  and  sea  catfish)  and  the  sea 
bob  were  more  abundant  in  turbid-water  trawls.  Likewise,  a much  greater 
biomass  was  obtained  in  the  turbid  water. 

Stomach  analyses 

107.  Stomach  analyses  were  conducted  on  almost  6000  fish.  Of  these, 
26  percent  had  empty  stomachs  and  40  percent  had  full  stomachs.  The  con- 
dition of  the  other  stomachs  was  not  given  by  the  contractor  (Appendix 
C) . As  would  be  expected,  most  of  the  food  items  consisted  of  the  more 
abundant  animals  in  the  general  area. 

Benthic  macroinvertebrates  (pilot  study) 

108.  Two  replicate  samples  were  taken  from  each  of  the  28  grid 
squares  of  the  disposal  site  (Figure  4)  between  15  April  and  3 May  1975. 

A hemichordate  (Balanoglossus  sp.)  was  the  most  abundant  organism  and 
accounted  for  60  percent  of  the  total  organisms;  it  occurred  at  15  of 
the  28  stations  but  was  primarily  found  in  the  deeper  (offshore)  portion 
of  the  disposal  site.  Its  abundance  was  more  than  an  order  of  magnitude 
greater  than  the  second  most  abundant  animal,  a phoronoid  (Phoronis 
arch i tecta) . 


I 


51 


r 


109.  Numerical  analyses  of  the  macrobenthic  invertebrate  data 
indicated  that  there  were  two  major  assemblages  at  the  disposal  site. 

The  first  of  these  was  the  inshore  group.  It  was  characterized  by  few, 
if  any,  Balanoglossus  sp. , high  numbers  of  polychaete  worms,  and  lesser 
dominants  among  nemerteans,  crustaceans,  and  mollusks.  It  is  of  in- 
terest that  the  more  uncommon  organisms  were  frequently  found  in  this 
group.  The  second  assemblage  was  an  offshore  group  which  was  dominated 
by  Balanoglossus  sp.,  with  polychaete  worms  as  the  second  most  abundant 
organisms.  Several  other  assemblage  groups  were  tentatively  identified, 
but  their  relationship  with  the  two  major  groups  was  not  clear. 

110.  Principal  components  analysis  was  used  to  determine  which,  if 
any,  abiotic  variables  were  primarily  responsible  for  determining  the 
relationship  of  the  biotic  assemblages.  This  approach  indicated  that 
sediment  grain  size  was  the  most  important  factor. 

111.  Ten  replicates  were  taken  at  three  of  the  stations  to  ascer- 
tain how  many  samples  were  needed  to  obtain  a reasonable  estimate  of  the 
number  of  species  present  at  a given  location.  It  was  found  that  at 
station  6 (sandy  mud  bottom)  more  than  10  samples  would  be  required;  at 
station  17  (sand  bottom)  8 samples;  and  at  station  21  (soft  clay  bottom) 
6 or  7 samples  (Figure  5) . 

112.  The  pilot  study  results  can  not  be  used  in  the  determination 
of  impacts  on  the  macroinvertebrates  resulting  from  the  disposal  of 
dredged  material  because:  (a)  the  sieve  size  was  different,  (h)  the 
samples  were  collected  over  a rather  long  time  span,  and  (c)  position 
location  was  extremely  poor.  Hence,  it  will  not  be  further  considered. 
Of  more  interest  are  the  macrobenthic  invertebrate  results  obtained 
during  the  experimental  phase  of  the  investigation.  Most  of  the  bio- 
logical effort  was  concentrated  on  these  organisms  since  it  was  felt 
that  they  would  be  the  most  likely  to  exhibit  any  effects  resulting 
from  disposal. 

Be nthic  macroinvertebrates  (experimental  study — results) 

113.  The  raw  results  of  the  macrobenthic  samples  are  given  in 
Appendix  E'  of  Appendix  C.  By  and  large,  the  contractor's  approach 
to  the  portrayal  of  results  and  subsequent  analyses  was  limited  to  an 
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Figure  5-  Plots  of  macroinvertebrate  samples  taken  at  three 
grid  square  stations  during  the  pilot  survey  to  determine 
the  number  of  sample  replicates  required  for  estimating 
I the  number  of  species  present 
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examination  of  the  total  number  of  individuals  and  total  number  of 
species  at  various  areas  and  stations  through  time  and  to  numerical 
analyses.  Because  this  approach  did  not  lead  to  defensible  conclusions 
concerning  the  impact  of  dredged  material  disposal  upon  benthic  macro- 
invertebrates, additional  analyses  were  conducted. 

114.  These  analyses  involved  19  organisms.  Selection  of  each  was 
based  on  several  factors  including  temporal  and  spatial  distribution, 
numerical  abundance,  and  dominance  in  the  community.  Table  6 is  a 
summary  of  these  characteristics  for  the  selected  organisms. 

115.  Mag el on a sp . was  the  most  abundant  organism  in  the  study 
area  (see  Table  6).  It  was  among  the  top  fifteen  taxa  in  143  of  150 
samples  (25  stations  sampled  6 times)  and  was  the  dominant  organism  in 
58.  The  most  poorly  represented  organisms  of  the  19  selected  for 
detailed  study  were  Spiophanes  bombyx  and  Vitrinella  helicoides . A 
rather  distinct  division  was  observed  between  these  organisms  and  the 
remaining  organisms  found  during  the  study  period.  The  remaining 
organisms  tended  to  be  represented  by  few  individuals,  were  rarely 
dominant,  and  did  not  occur  with  any  regularity  in  the  various  areas. 

It  is  felt  that  the  19  selected  organisms  were  the  principal  components 
of  the  benthic  communities  and,  hence,  probably  of  the  greatest  ecologi- 
cal significance. 

116.  The  first  estimation  of  change  which  may  have  resulted  from 
dredged  material  disposal  consisted  of  determining  the  direction  of 
change  in  abundance  (increase,  decrease,  no  change)  between  July  and 
September  for  each  of  the  19  species  at  the  disposal  and  reference  areas. 
The  results  of  this  analysis  are  given  in  Table  7.  It  was  found  that  68 
percent  of  the  species  decreased  in  abundance  at  both  the  disposal  and 
the  reference  areas.  Thus,  no  acute  impact  could  be  demonstrated. 

117.  Changes  in  relative  numerical  abundance  or  dominance  within 

benthic  assemblages  may  also  have  resulted  from  dredged  material  dis- 

18 

posal.  Spearman's  rank  correlation  procedure  was  employed  to  evaluate 
such  changes  by  using  estimates  of  relative  abundance  of  each  of  the  19 
selected  organisms  at  the  stations  thought  most  likely  to  be  severely 
impacted  by  disposal.  The  buoyed  stations  (2-1,  12-3,  and  14-3;  see 
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Table  7 


Dii  ection  of  Change  in  Abundance  of  the  19  Selected  Organisms 
Between  July  and  September  1975 


Disposal  areas 
2,  12,  and  14 
(N  = 57)* 

Reference  areas 
15  and  27 
(N  = 38)* 


Mot  Present 


Percent  Change 

Mo  Change  Increase  Decrease 


18 


2 12  68 


18 


5 9 68 


Note:  Both  significant  (a  _<  0.05)  and  nonsignificant  changes  are 
included. 

* N is  the  number  of  replicates  for  the  disposal  areas,  19 

organisms  x 3 areas  = 57;  for  the  reference  areas,  19  organisms 
x 2 areas  = 38. 
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Figure  4)  in  the  disposal  areas  were  used,  and  stations  15-3  and  27-3 
from  the  reference  areas  were  included  for  comparative  purposes. 

Relative  numerical  abundance  was  estimated  for  each  of  the  19  organisms 
from  each  station  for  each  sampling  period  by  summing  over  replicates. 

The  resulting  estimates  were  then  ranked  in  descending  order,  and  co- 
efficients of  association  were  computed  between  sampling  intervals  at 
each  station  and  between  each  disposal  station  and  its  assumed  reference 
for  each  sampling  interval.  For  the  latter  analyses,  station  15-3  was 
assumed  to  be  the  reference  for  disposal  station  2-1,  and  station  27-3 
was  assumed  to  be  the  reference  for  disposal  stations  12-3  and  14-3. 

The  results  of  these  analyses  are  presented  in  Table  8.  This  analysis, 
however,  does  not  evaluate  direction  of  change  or  temporal  extent  of 
change  for  each  of  the  selected  organisms. 

1 9 

118.  Hence,  Dun can's  multiple-range  test  was  employed  to  deter- 
mine significant  changes  in  the  abundance  of  each  selected  organism 
through  time  and  between  areas  and  stations.  The  results  of  these 
analyses  are  given  in  Table  9 and,  for  reader  convenience,  in  summary 
form  in  Table  10. 

119.  Significant  changes  were  found  to  occur  for  all  19  organisms. 
These  changes  were  randomly  distributed  over  all  stations.  At  disposal 
station  2-1,  37  percent  of  the  possible*  changes  took  place;  at 
reference  station  15-3,  47  percent  of  the  possible  changes  were  observed. 
The  reference  station  (27-3)  for  stations  12-3  and  14-3  exhibited  32 
percent  of  the  possible  change,  while  the  disposal  stations  (12-3  and 
14-3)  showed  63  and  58  percent,  respectively.  This  suggests  that  there 
was  more  change  at  the  reference  station  (15-3)  for  disposal  station  2-1 
than  there  was  at  the  disposal  station  itself.  Conversely,  disposal 
stations  12-3  and  14-3  had  a greater  degree  of  change  than  did  their 
reference  station  (27-3). 

120.  However,  these  changes  do  not  take  into  account  the  direction 
or  magnitude  of  change.  They  merely  indicate  that  a significant  change 


* The  maximum  change  at  a station  would  occur  if  significant  changes 
were  observed  in  all  19  organisms  throughout  the  study. 
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Table  8 

Results  of  Correlation  Analyses  Between  Selected  Stations 
and  Sampling  Intervals  Using  Estimates  of  Relative 
Numerical  Abundance  of  the  19  Selected  Organisms 


A.  Comparisons  between  predisposal  abundance  and  each  postdisposal 
sampling  period  at  reference  stations. 

1 . Station  15-3: 


Sep 

Dec 

Jan 

Apr 

May 

Spearman  R 

0.885 

0.780 

0.598 

0.623 

0.390 

Level  of 

significance 

0.0001 

0.001 

0.001 

0.004 

0.10 

2.  Station  27-3: 

Spearman  R 

0.41+7 

0.632 

0.397 

0.1+08 

0.1+99 

Level  of 

significance 

0.05 

0.  005 

0.09 

0.08 

0.03 

B.  Comparisons  of  abundance  over  time  at  each  disposal  area  buoyed 
station. 

1.  Station  2-1:  Comparisons  between  July  1975*  data  and  remaining 
sampling  intervals: 


Spearman  R 

0.377 

0. 664 

0.61+1 

0.621+ 

0.1+00 

Level  of 

significance 

0.11 

0.003 

0.003 

0.004 

0.09 

2.  Station  12-3: 

Comparisons 

between 

predisposal 

data  and 

each 

postdisposal 

sampling  interval: 

Spearman  R 

-0.058 

0.175 

-0.165 

-0.335 

0.089 

Level  of 

significance 

0.82 

0.50 

0.50 

0.16 

0.72 

3.  Station  14-3: 

Comparisons 

between 

predisposal 

data  and 

each 

postdisposal 

sampling  interval: 

Spearman  R 

0.517 

0.370 

0.225 

0.080 

0.082 

Level  of 

significance 

0.03 

0.20 

0.36 

0.75 

0.74 

(Continued) 


* Corresponds  to  predisposal  sampling  interval  at  disposal  area  buoyed 
stations  12-3  and  14-3. 
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Table  8 (Concluded) 

c. 

Comparisons  of  abundance  between  each  disposal  area  buoyed  station 

< 

Table  9 

Results  of  Duncan's  Multiple-Range  Test  (a  <_  0.05)  for  Selected 


Organisms;  Analysis  of  Stations  over  Time 


Number 

2 

of  Organisms  per  m 

Organism 

Station  Jul  Sep 

Dec  Jan  Apr  May 

Anpelisca  abdita 


12-3 

27* 

0 

0 

20* 

18 

21* 

ll-3 

59* 

0 

107 

27 

11 

53* 

15-3 

5 

0 

0 

5 

0 

53 

Balanoglossus  sp. 

12-3 

5 £ 

0 

0 

0 

0 

32* 

U-3 

5 

0 

101* 

277 

5 

69* 

Cerebratulus  lacteus 

15-3 

5 

0 

11 

32* 

0 

80 

Diopatra  cuprea 

12-3 

32 

11 

11 

3 

0 

11 

11-3 

11 

0 

16 

0 

5 

0 

Glycera  americana 

12-3 

11* 

5* 

0 

3* 

32 

11* 

15-3 

0 

0 

5 

0 

5 

6 2 

Glycinde  solitaria 

2-1 

0 

16* 

0 

0 

0 

32 

12-3 

32 

0 

0 

0 

0 

16* 

11-3  32 

(Continued) 

0 

0 

0 

0 

27 

Note:  Only  those  stations  with  significant  changes  in  abundance  are 
included. 

Numbers  which  are  underlined  are  significantly  different  from 
those  which  are  not  underlined. 

Numbers  marked  with  an  asterisk  (*)  are  not  significantly  dif- 
ferent from  the  extremes. 
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Table  9 (Continued) 


Organism 


Lumi  rir.ereis  impatient 


Ma^elona  spp. 


Mediomastu.'  californiensis 


-rtean , ..-•..•How-banded 


Nereis  succinca 


I riot-  n I rj'  i ; es 


Number 

of  Organisms 

2 

per  m 

Station 

Jul 

Sep 

Dec 

Jan 

Apr 

May 

2-1 

0 

16* 

0 

0 

0 

32 

12-3 

32 

0 

0 

0 

0 

l6* 

14-3 

32 

0 

0 

0 

16* 

27 

2-1 

0 

21 

5 

0 

5 

0 

14-3 

l6o* 

5 

64* 

144* 

128* 

224 

15-3 

5 

16* 

48* 

16* 

21* 

69 

2-1 

27 

11 

347 

0 

16 

112 

14-3 

80 

5 

32* 

48* 

5 

0 

15-3 

107 

37 

677 

107 

315* 

176 

27-3 

15 

5 

11 

5 

11 

0 

14-3 

5 

0 

0 

11 

0 

43 

27-3 

11 

0 

0 

0 

0 

0 

2-1 

155 

5 

64* 

5 

32* 

37* 

12-3 

11 

16 

80* 

57* 

91 

53* 

15-3 

5 

5 

21* 

64* 

15 

5 

2-1 

5 

48 

117 

11 

0 

5 

12-3 

11 

0 

0 

0 

0 

144 

15-3 

11 

0 

52 

0 

0 

16 

12-3 

21 

0 

0 

0 

0 

0 
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Table  9 (Concluded) 


1 


Organism 


Nuculana  concentrica 


Prionospio  pinnata 


Sif-;anbra  tentueulata 


Si^ambra  was si 


Spiophanes  bombyx 


Vitrinella  helicoides 

. 


Number 

of  Organisms  per 

2 

m 

Station 

Jul 

Sep 

Dec 

Jan 

Apr 

May 

1U-3 

219* 

0 

0 

0 

5 

37 

27-3 

1*8* 

5* 

§2 

16* 

5* 

0 

12-3 

21 

16 

32* 

13 

11 

16 

ll*-3 

128 

5 

1*8* 

21 

11 

75* 

15-3 

288 

208 

715 

128 

192 

11 

27-3 

122 

0 

11 

0 

5 

21 

lfc-3 

6£ 

0 

16* 

11 

0 

5 

15-3 

16 

21 

80 

0 

11 

5 

27-3 

8i 

0 

21 

11 

0 

21 

12-3 

6U 

0 

0 

10* 

5* 

37* 

2-1 

5 

0 

0 

37 

21 

ll*l* 

12-3 

0 

0 

0 

220 

2061* 

16 

27-3 

21* 

0 

32* 

0 

0 

0 

i 

1 


I 
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Table  10 


Summary  of  Significant  Station-Over-Time  Changes  in 
Abundance  of  Selected  Organisms 


Organism Station  Change  by  Date 

Ampelisca  abdita 


12-3 

Apr 

> 

Sep  and  Dec 

lb-3 

Dec 

> 

Sep 

15-3 

May 

> 

all  other 

dates 

Balanoglossus  sp. 

12-3 

Jul 

> 

Sep , Dec , 

Jan,  and  Apr 

lb-3 

Jan 

> 

Jul,  Sep, 

and  Apr 

Cerebratulus  lacteus 

15-3 

May 

> 

Jul,  Sep, 

Dec , and  Apr 

Diopatra  cuprea 

12-3 

Jul 

> 

all  other 

dates 

lb-3 

Jul 

> 

all  other 

dates 

Glycera  americana 

12-3 

Apr 

> 

Dec 

15-3 

May 

> 

all  other 

dates 

Glycinde  solitaria 

2-1 

May 

> 

Jul,  Dec, 

J an , and  Apr 

12-3 

Jul 

> 

Sep , Dec , 

Jan,  and  Apr 

lb-3 

Jul 

and  May  > Sep,  Dec,  and  Jan 

Lumbrinereis  impatiens 

2-1 

Sep 

> 

all  other 

dates 

lb-3 

May 

> 

Sep 

15-3 

May 

> 

Jul 

(Continued) 


Note:  Only  significant  (a  <_  0.05)  changes  are  included  here.  For  ac- 
tual numbers  of  organisms  per  square  metre,  see  Table  9. 


Table  10  (Continued) 


Organism 


Magelona  spp. 


Mediomastus  californiensis 


Neioertean , yellow-banded 


Nereis  sp. 


Nereis  succinea 


Ninoe  nipri pes 


Nuculana  concentriea 


t rinospio  p innata 


Station 


14-3 

27-3 


2-1 

12-1 

15-3 


12-3 


14-3 

27-3 


Change  by  Date 


2-1 

Dec 

> 

all 

other 

dates 

14-3 

Jul 

> 

all 

other 

dates 

2-1 

Dec 

> 

all 

other 

dates 

14-3 

Jul 

> 

Sep 

, Apr, 

and  May 

15-3 

Dec 

> 

Jul 

, Jan, 

Sep , and 

27-3 

Jul 

> 

all 

other 

dates 

May  > all  other  dates 
Jul  > all  other  dates 


Jul  > Sep  and  Jan 
Apr  > Jul  and  Sep 
Apr  > Jul,  Sep,  and  May 


2-1 

Dec 

> 

all 

other 

dates 

12-3 

May- 

> 

all 

other 

dates 

15-3 

Dec 

> 

all 

other 

dates 

Jul  > all  other  dates 


Jul  > all  other  dates 
May  > Dec 


12-3 

Apr 

> 

Jul 

, Sep, 

Jan , and 

14-3 

Jul 

> 

Sep 

, Jan, 

and  Apr 

15-3 

Dec 

> 

all 

other 

dates 

27-3 

Jul 

> 

all 

other 

dates 

(Continued) 
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Table  10  (Concluded) 


Organism Station  Change  by  Date 

Sigambra  tentaculata 


lU-3 

Jul 

> 

Sep 

, Jan, 

Apr , and 

May 

15-3 

Dec 

> 

all 

other 

dates 

27-3 

Jul 

> 

all 

other 

dates 

Sigambra  wassi 

12-3 

Jul 

> 

Sep 

and  Dec 

Spiophanes 

bombyx 

2-1 

May 

> 

all 

other 

dates 

12-3 

Apr 

> 

all 

other 

dates 

Vitrinella 

helicoides 

27-3 

Dec 

> 

Sep 

, Jan, 

Apr , and 

May 
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in  abundance  was  noted  for  a particular  organism  during  two  or  more 
sampling  periods  within  the  time  frame  of  the  study.  As  an  example,  it 
was  found  (Table  9)  that  Ampelisca  abdita  was  more  abundant  in  April 
1976  at  station  12-3  than  in  September  1975  or  December  1975;  it  was 
more  abundant  in  December  1975  at  station  14-3  than  in  September  1975; 
finally,  it  was  more  abundant  at  station  15-3  in  May  1976  than  at  any 
other  time  at  that  station.  There  were  no  significant  changes  in  its 
abundance  at  stations  2-1  (in  a disposal  area)  or  27-3  (in  a reference 
area) . 

121.  To  facilitate  comparisons  of  this  nature.  Table  10  was  pre- 
pared. It  consists  of  significant  changes  and  the  direction  of  change. 
It  should  be  kept  in  mind  that,  for  a given  organism,  five  stations  were 
evaluated  (2-1,  12-3,  14-3,  15-3,  and  27-3).  Six  sampling  periods  were 
included,  and  a significantly  different  abundance  could  have  been  noted 
in  each.  Alternately,  there  might  not  have  been  any  differences  between 
the  six.  Significant  differences  occurred  as  a result  of  presence/ 
absence  phenomena  in  many  cases,  and  this  probably  has  little  ecological 

significance.  An  example  is  provided  by  Ninoe  nigripes  (Table  9):  21 
2 

animals/m  were  recorded  in  July  1975.  This  was  a significant  differ- 
ence from  the  other  sampling  periods  because  no  organisms  were  observed 
at  that  station  at  other  times.  Thus,  sampling  error  and/or  seasonal 
variation  was  probably  responsible  for  the  observed  difference  rather 
than  the  disposal  of  dredged  material. 

122.  Duncan's  multiple-range  test  was  also  employed  to  determine 
differences  between  areas  and  sampling  times.  Areas  and  dates  were 
initially  compared  for  the  entire  study  period.  When  significant  area/ 
date  interactions  were  observed,  an  areas-within-dates  and  dates-within- 
areas  comparison  was  utilized.  The  results  of  these  analyses  are  given 
in  Table  1 1 . 

123.  Differences  among  all  comparisons  were  not  common.  As  with 
the  impacted  station  comparisons.  Table  11  portrays  significant  differ- 
ences. There  seems  to  be  no  consistent  pattern  which  can  be  related 

to  dredged  material  disposal. 


Note:  Only  those  areas  and  dates  with  significant  changes  in  abundance  are  included. 

Numbers  with  no  underline,  a single  underline,  or  double  underline  are  significantly  different. 
Numbers  marked  with  an  asterisk  (*)  are  not  significantly  different. 


able  11  (Continued) 


(Continued) 


Table  11  (Concluded) 


12A.  Areas-within-dates  and  dates-within-areas  differences  occurred 
for  many  of  the  organisms.  A summary  of  significant  differences  and  the 
direction  of  change  is  given  in  Table  12.  As  with  the  overall  changes, 
there  is  little  commonality  in  the  observed  differences. 

Benthic  macroinvertebrates  (experimental  study — discussion) 

125.  There  were  a number  of  approaches  which  were  followed  in 
attempting  to  evaluate  the  impact  of  dredged  material  disposal  upon 
aquatic  organisms.  As  noted  in  the  results  section  above,  little  useful 
data  were  obtained  except  for  benthic  macroinvertebrates.  Several  hy- 
potheses were  developed,  and  it  is  important  to  understand  the  rationale 
behind  each  and  the  limitation  that  each  has. 

126.  First,  disposal  may  have  an  immediate  effect  on  the  community. 
This  may  be  reflected  in  increases  or  decreases  in  the  number  of  organisms 
and/or  changes  in  community  composition.  Such  changes  can  be  evaluated 
only  if  there  are  baseline  (predisposal)  data  available.  In  addition, 
reference  areas  are  also  required  so  that  changes  at  a disposal  area 

can  be  distinguished  from  those  caused  by  natural  events  rather  than 
disposal . 

127.  In  this  investigation,  there  were  no  baseline  data  for  area 
2.  Moreover,  disposal  in  this  area  took  place  on  three  separate  occa- 
sions, so  this  area,  at  best,  represents  a chronically  impacted  area. 

It  is  assumed  that  area  15  was  a suitable  reference  area  for  area  2. 

128.  Predisposal  data  are  available  for  areas  12  and  1A,  and  area 
27  was  assumed  to  be  a reference  area  for  these  two  disposal  areas.  An 
examination  of  the  grain-size  data  for  area  27  indicates  that  this 
assumption  may  not  be  correct  because  the  substrate  at  area  27  was 
quite  different  from  that  at  areas  12  and  1A. 

129.  There  may  also  be  a delayed  effect  from  disposal.  It  is 
assumed  that  such  an  effect  would  be  demonstrated  by  differences  in  the 
number  and  type  of  organisms  between  the  disposal  and  reference  areas 
weeks  (perhaps  months)  after  disposal.  If  the  reference  area  is  not 
comparable  to  the  disposal  area,  there  is  no  basis  for  evaluating  delayed 
or  long-term  effects. 
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130.  Several  other  requirements  must  be  met  if  a realistic  evalu- 
ation of  disposal  impacts  is  to  be  made.  The  most  important  of  these 

is  an  assurance  that  samples  which  have  been  impacted  by  disposal  can  be 
separated  from  those  which  have  not.  It  was  not  possible  to  utilize 
physical  or  chemical  measurements  in  such  a way  as  to  be  able  to 
characterize  a sample;  this  led  to  three  hypotheses  and  each  required 
a slightly  different  treatment  of  the  data. 

131.  The  biological  investigator  attempted  (through  visual  obser- 
vations) to  characterize  each  station  with  regard  to  the  presence  or 
absence  of  dredged  material.  This  appears  not  to  be  a valid  procedure 
because  it  is  subjective  and  apparently  resulted  in  dredged  material 
appearing  and  disappearing  in  a sporadic  fashion  at  various  stations 
through  time.  As  an  example,  some  samples  were  described  as  having 
dredged  material  prior  to  disposal,  but,  in  area  14,  the  initial  post- 
disposal samples  appeared  not  to  contain  dredged  material.  Table  13 
presents  a summary  of  the  presence  or  absence  of  dredged  material  at 
areas  2,  12,  and  14  as  determined  by  visual  examination. 

132.  Disposal  was  concentrated  in  the  vicinity  of  a buoy  in  each 
disposal  area.  Hence,  station  2-1  should  have  had  dredged  material 
present  for  all  sampling  intervals  as  should  stations  12-3  and  14-3  from 
September  through  May.  This  was  not  the  case,  however,  since  no  dredged 
material  was  evident  at  station  14-3  in  the  immediate  postdisposal 
period  or  at  any  station  in  area  2 in  December  and  May. 

133.  These  irregularities  can  be  partially  explained  by  the  in- 
ability of  the  contractor  to  return  to  a given  station  (other  than  the 
three  with  buoys).  Navigation  was  by  dead  reckoning,  and  a fathometer 
was  not  used  to  determine  bottom  irregularities  which  may  have  repre- 
sented dredged  material. 

134.  A cursory  attempt  was  made  to  compare  stations  with  dredged 
material  within  an  area  to  those  which  did  not  exhibit  dredged  material. 
In  essence,  this  established  reference  and  disposal  stations  within 

a disposal  area.  This  comparison  led  to  no  conclusions  concerning 
disposal  because  of  the  erratic  temporal  and  spatial  distribution  of 
stations  having  dredged  material. 


Table  13 


1 


Presence 

and  Absence  of  Dredged  Material 

in 

Areas 

2,  12 , and 

14 

Station 

Jul 

Sep 

Dec 

Jan 

Apr 

May 

2-1 

+ 

+ 

- 

+ 

+ 

- 

2-2 

2-3 

— 

— 

— 

- 

+ 

- 

2-4 

2-5 

+ 

+ 

— 

+ 

+ 

“ 

12-1 

+ 

- 

- 

+ 

- 

- 

12-2 

- 

- 

- 

+ 

- 

- 

12-3 

- 

+ 

+ 

+ 

+ 

+ 

12-4 

- 

- 

- 

- 

- 

- 

12-5 

- 

+ 

- 

- 

+ 

lU-1 

- 

- 

- 

+ 

- 

+ 

14-2 

- 

- 

+ 

- 

- 

14-3 

- 

•- 

+ 

+ 

+ 

+ 

14-4 

- 

- 

- 

+ 

- 

14-5 

- 

_ 

- 

_ 

+ 

— 

Note:  Plus  (+)  sign  denotes  presence;  minus  (-)  sign  denotes  absence. 
Determination  was  made  by  visual  examination  (Appendix  C). 
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135.  Since  the  visual  determination  approach  was  rejected  as 
invalid,  several  other  hypotheses  were  proposed.  The  first  of  these 
assumed  that  immediate  impact  would  be  demonstrated  by  differential 
population  changes  between  the  disposal  areas  and  the  reference  areas. 

Upon  investigation,  it  was  found  that  the  reference  and  disposal  area 
populations  behaved  in  an  essentially  identical  fashion.  The  68  percent 
decrease  in  the  19  selected  organisms  observed  in  the  disposal  areas 
was  matched  by  a 68  percent  decrease  in  the  reference  areas.  This 
probably  represents  a seasonal  decline  and  can  in  no  way  be  attributed 
to  the  disposal  of  dredged  material. 

136.  The  second  hypothesis  assumed  that  disposal  would  result  in 
changes  in  dominance  through  time.  Correlation  analysis  was  employed 
to  test  for  general  trends  in  relative  numerical  dominance  of  the  19 
selected  organisms  between  predisposal  and  postdisposal  conditions  at 
each  disposal  station.  The  resulting  trends  were  then  analyzed  in  terms 
of  general  trends  found  to  occur  (between  predisposal  and  postdisposal 
sampling  intervals)  at  each  reference  station  and  between  each  disposal 
station  and  its  assumed  reference  station  for  each  sampling  interval. 

137.  An  initial  analysis  of  reference  station  data  (Table  8) 
indicated  a significant  (a  0.10)  positive  association  in  relative 
numerical  abundance  of  the  19  organisms  over  time  for  both  reference 
stations.  Thus,  based  on  these  results,  although  temporal  changes  in 
abundance  may  have  occurred  for  one  or  more  of  the  selected  organisms 
over  one  or  more  sampling  intervals,  there  were  no  apparent  major 
shifts  in  relative  numerical  abundance  at  either  reference  station 
during  the  study. 

138.  The  remaining  analyses  involved  tests  of  association 
between  predisposal  and  postdisposal  data  obtained  at  each  disposal 
station,  and  between  each  disposal  station  and  its  assumed  reference 
station  for  each  sampling  interval.  A discussion  of  these  results 
is  presented  below. 

1 19.  Station  2-1.  During  the  pilot  study,  this  station  was 
it. r ltd  as  being  previously  Impacted  by  dredged  material.  The  degree 
in  . t wa  . not  known,  and  no  background  data  were  available  to 
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determine  baseline  or  predisposal  conditions  at  the  station. 

140.  The  station  was  established  as  representative  of  an  area 
subjected  to  frequent  dredged  material  disposal.  Although  a variety 
of  dredged  sediments,  ranging  from  silts  and  clays  to  sands  and  shell 
hash,  were  deposited  at  the  station,  sediment  analyses  indicated  a pre- 
dominant sand  and  shell  hash  substrate  each  time  samples  were  obtained. 

141.  Comparisons  between  sampling  intervals  at  this  station 
indicated  a high  degree  of  positive  association  in  the  dominance  of  the 
19  selected  organisms  over  time.  This  trend  was  similarly  observed  at 
both  established  reference  stations  over  time.  Additionally,  there  was 
a high  degree  of  positive  association  between  this  station  and  its 
assumed  reference  station  (15-3)  for  each  sampling  period. 

142.  Based  on  these  analyses,  it  appears  that,  although  untested 
temporal  changes  in  abundance  may  have  occurred  for  one  or  more  of  the 
19  selected  organisms  over  one  or  more  sampling  intervals,  there  were 

no  apparent  major  shifts  in  relative  numerical  abundance  at  this  station 
during  the  study  period.  This  trend  was  apparently  maintained  even 
though  the  station  received  substantial  quantities  of  dredged  material 
on  three  separate  occasions. 

143.  Station  12-3.  Predisposal  sediment  samples  obtained  from 
this  station  were  characterized  as  predominantly  silts  and  clays.  Post- 
disposal sediment  analyses  indicated  a shift  to  a predominantly  sand  and 
shell  hash  substrate  for  each  time  interval  when  samples  were  obtained 
(Appendix  C)  . 

144.  Analyses  of  trends  at  this  station  over  time  indicated  a 
general  lack  of  association  between  predisposal  data  and  data  obtained 
for  each  of  the  five  postdisposal  sampling  intervals.  Of  additional 
interest  was  the  fact  that  three  of  the  five  postdisposal  sampling 
intervals  showed  a negative  association  when  compared  to  predisposal 
conditions . 

145.  Station  12-3  was  then  compared  to  its  assumed  reference 
station  (27-3)  for  each  sampling  interval.  Significant  (a  <_  0.10)  posi- 
tive associations  were  found  between  the  two  stations  for  the  predis- 
posal (July)  samples  and  again  for  the  December  (postdisposal)  samples. 
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However,  the  remainder  of  the  postdisposal  comparisons  indicated  a 
general  lack  of  association  between  the  two  stations. 

146.  Overall  trends  in  these  analyses  indicate  that  a shift  in 
relative  numerical  abundance  of  the  19  selected  organisms  may  have 
occurred  at  this  station  after  dredged  material  disposal. 

147.  Station  14-3.  Predisposal  sediment  samples  obtained  at  this 
station  were  characterized  as  predominantly  silts  and  clays.  Post- 
disposal sediment  analyses  indicated  a substantial  increase  in  shell 
hash  and  Beaumont  clay  (Appendix  C). 

148.  An  analysis  of  trends  in  dominance  at  this  station  indicated 
a general  lack  of  association  between  predisposal  conditions  and  all 
postdisposal  sampling  intervals  except  for  the  immediate  postdisposal 
period  (September).  This  sampling  period  exhibited  a significant 
positive  association  with  predisposal  conditions. 

149.  Comparisons  of  association  between  this  station  and  its 
assumed  reference  station  (27-3)  exhibited  similar  trends.  Both  the 
predisposal  and  immediate  postdisposal  sample  comparisons  exhibited  a 
high  degree  of  positive  association;  however,  the  remainder  of  post- 
disposal comparisons  indicated  a general  lack  of  association  between 
the  two  stations. 

150.  Overall  trends  in  these  analyses  indicate  that  a shift  in 
dominance  may  have  occurred  at  this  station  after  dredged  material  dis- 
posal. The  apparent  anomaly  for  the  immediate  postdisposal  period  was 
probably  due  to  error  in  station  location  at  station  14-3  for  this 
sampling  period.  This  assumption  is  supported  by  the  contractor's 
statement  (Appendix  C)  that  dredged  sediments  were  visibly  evident  at 
this  station  in  all  postdisposal  samples  except  during  the  immediate 
postdisposal  period. 

151.  The  results  of  these  analyses  indicated  that  shifts  in 
dominance  of  the  19  selected  organisms  may  have  occurred  at  stations 
12-3  and  14-3  after  dredged  material  disposal. 

152.  The  remaining  hypotheses  involved  the  use  of  Duncan's 
multiple-range  test  to  examine  the  response  of  individual  species  to 
disposal.  Disposal  was  thought  to  be  greatest  near  the  buoyed  stations 


stations  2-1,  12-3,  and  14-3  were  compared  to  15-3  and  27-3  (the  latter 
are  designated  as  reference  stations).  Alternately,  it  was  hypothesized 
that  all  stations  in  a disposal  area  were  impacted,  and  the  disposal 
areas  were  compared  to  the  reference  areas.  An  interpretation  of  these 
analyses  is  given  below  on  an  organism-by-organism  basis.  Only  signifi- 
cant differences  are  considered. 

153.  It  should  be  kept  in  mind  that  disposal  occurred  at  area  2 
in  May  and  September  1975  and  February  1976.  Therefore,  samples  taken 

in  July,  September,  and  March  are  considered  to  be  immediate  postdisposai . 
At  areas  12  and  14,  only  the  September  samples  are  immediate  postdisposai. 

154.  Ampelisca  abdita.  At  station  12-3,  the  April  abundance  was 
greater  than  that  for  September  and  December,  while,  at  station  14-3, 
the  December  abundance  was  greater  than  the  September.  Throughout  the 
study  period,  its  abundance  at  area  14  was  greater  than  at  the  other 
areas.  At  station  15-3,  it  was  most  abundant  in  May.  The  lack  of 
agreement  between  the  time  of  maximum  abundance  at  stations  12-3  and 
14-3  and  the  fact  that  it  was  more  abundant  in  area  14  than  in  any  other 
area  suggests  that  disposal  did  not  have  an  impact  on  tnis  organism. 

155.  Balanoglossus  sp . The  only  significant  changes  in  the 
abundance  of  this  animal  occurred  at  stations  12-3  and  14-3.  At  the 
former,  it  was  more  abundant  in  July  than  in  September,  December, 

January,  and  April,  while,  at  the  latter  in  January,  its  abundance  was 
greater  than  in  July,  September,  and  April.  Again,  this  suggests  that 
no  impact  occurred  because  the  abundance  patterns  at  the  two  areas  are 
quite  different. 

156.  Cerebratulus  lacteus.  At  station  15-3  the  abundance  in  May 
was  greater  than  that  in  July,  September,  December,  and  April.  When  all 
areas  were  compared,  it  was  found  that  its  abundance  in  December  was 
greater  than  in  September,  January,  and  April.  Although  it  is  possible 
that  the  abundance  pattern  observed  at  station  15-3  but  not  at  station 
2-1  resulted  from  periodic  disposal  at  the  latter  station,  the  lack  of 
any  differences  at  station  27-3  makes  this  effect  unlikely.  Although 
the  overall  comparison  indicates  a peak  of  abundance  in  December, 
changes  in  abundance  were  not  great  enough  to  result  in  significant 
differences  other  than  at  station  15-3. 
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157.  Diopatra  euprea.  The  abundance  of  this  animal  was  greater  in 
July  at  stations  12-3  and  14-3  than  during  the  other  months.  Although 
this  might  suggest  that  disposal  reduced  the  population  and  that  recovery 
did  not  occur,  it  is  observed  that  overall  July  abundance  was  greater 
than  September  and  December;  the  latter  months  had  significantly  greater 
populations  than  May.  This  indicates  that  Diopatra  euprea  is  quite 
seasonal,  with  a population  peak  in  late  summer  and  a decline  through- 
out fall,  winter,  and  spring. 

158.  C.lycera  americana.  Stations  12-3  and  15-3  exhibited  a peak 
of  abundance  in  April  and  May,  respectively.  However,  at  station  12-3, 
the  abundance  in  April  was  different  only  from  December,  while,  at 
station  15-3,  the  abundance  in  May  was  greater  than  for  the  other  five 
sampling  periods.  When  areas-wi thin-dates  were  compared,  it  was  found 
that  in  May  the  abundance  in  areas  2 and  15  was  greater  than  that  in 
areas  12  and  14.  The  latter  two,  in  turn,  had  a greater  abundance  than 
area  27.  This  suggests  that  this  animal  was  not  impacted  at  area  2, 
because  its  abundance  is  comparable  with  that  at  area  15,  and  that  area 
27  does  not  adequately  serve  as  a reference  area. 

159.  When  dates-within-areas  were  compared,  a very  strong  pattern 
of  seasonality  appeared,  with  no  changes  occurring  in  the  populations 
at  areas  2,  12,  14,  and  15  until  late  sping  when  a definite  increase 
occurred.  It  is  concluded  that  Glycera  americana  was  not  impacted  by 
the  disposal  of  dredged  material. 

160.  Glycinde  solitarla.  This  animal  appears  to  have  been 
influenced  by  the  disposal  of  dredged  material.  A peak  of  abundance 
was  noted  at  station  14-3  in  July  and  May  and  at  station  12-3  in  July. 

At  station  2-1,  the  May  abundance  was  different  than  that  seen  in  July, 
December,  January,  and  April.  A similar  pattern  is  seen  for  April  and 
May.  Areas  2 (May)  and  15  (April)  had  greater  populations  that  the 
other  areas.  Likewise,  in  the  dates-within-areas  comparisons,  popula- 
tion peaks  were  observed  at  areas  2 and  12  in  May. 

161.  These  abundance  patterns  are  interpreted  as  evidence  that 
continued  disposal  reduced  the  population  at  station  2-1  and,  in  gen- 
eral, throughout  area  2,  with  some  recovery  occurring  in  late  spring. 
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Similarly,  the  animal  was  virtually  eliminated  from  stations  12-3  and 
14-3  after  disposal  but  recovered  in  late  spring  at  both  stations. 

There  is  a small  possibility  that  seasonality  was  responsible,  but  this 
seems  unlikely  as  there  was  no  evidence  for  it  at  either  of  the  refer- 
ence areas. 

162.  Lumbrinereis  impatiens.  This  organism  was  not  abundant  at 
station  2-1  in  September  and  at  stations  15-3  and  14-3  in  May.  Overall, 
its  abundance  was  greatest  in  area  14  and  there  was  a peak  in  May  and 

a low  in  September  when  all  areas  were  considered.  The  lack  of 
consistency  in  abundance  at  disposal  stations  versus  reference  stations 
and  at  disposal  areas  versus  reference  areas  indicates  that  disposal 
did  not  appreciably  change  the  abundance  of  this  organism. 

163.  Magelona  spp.  This  group  of  organisms  was  the  most  abundant 
and  dominant  in  the  study  area.  As  such,  it  may  be  considered  as  a 
"weed"  species;  i.e.,  one  which  can  tolerate  a wide  variety  of  condi- 
tions and  habitats.  Significant  changes  in  abundance  were  noted  at 
stations  2-1  and  14-3,  with  a peak  being  present  in  December  and  July, 
respectively.  When  all  stations  were  considered,  July  and  December 
exhibited  abundances  greater  than  the  other  sampling  periods.  When 
areas-within-dates  were  compared,  the  abundance  in  area  15  was  greater 
than  in  areas  12,  14,  and  27  in  July;  in  areas  2 and  15,  than  in  areas 
12,  14,  and  27  in  December;  and  in  area  2,  than  in  areas  12,  14,  15  and 
27  in  January.  For  dates-within-areas,  the  abundance  at  area  2 was 
greatest  in  January.  This,  in  turn,  was  different  from  December,  and 
December  was  greater  than  September  and  April.  In  area  15,  the 
abundance  in  July,  December,  and  May  was  greater  than  in  September, 
January  and  April. 

164.  It  can  be  seen  that  this  group  of  organisms  was  most  common 
in  areas  2 and  15  and  that  a bimodal  pattern  of  peak  abundance  (summer 
and  winter)  occurred  at  both  areas.  This  suggests  that  they  were  not 
particularly  sensitive  to  dredged  material  disposal.  It  is  conceivable 
that  individual  species  within  the  genus  were  affected  by  disposal,  but, 
if  this  did  occur,  it  is  obscured  by  the  treatment  of  some  unknown 
number  of  species  (each  of  which  may  have  had  a different  response)  as  a 
collective  entity. 
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166.  Mediomastus  calif ornlensls . Significant  differences  in  the 
abundance  of  this  organism  were  observed  at  stations  2-1  and  15-3.  With 
the  exception  of  April  at  station  15-3,  a peak  occurred  in  December  at 
each  station.  A July  peak  was  observed  at  stations  14-3  and  27-3.  The 
similarity  in  abundance  patterns  between  the  disposal  and  reference 
stations  suggests  that  disposal  had  little,  if  any,  impact  at  the 
primary  disposal  stations. 

166.  When  areas-within-dates  were  considered,  it  was  found  that 
the  abundances  at  areas  2 and  15  were  comparable  over  the  entire  study 
period.  For  dates-within-areas , a population  low  was  observed  to  occur 
at  all  stations  in  September  and  April.  As  with  Magelona  spp.,  this 
bimodality  appears  to  be  independent  of  any  influence  from  dredged 
material  disposal. 

167.  Nemertean,  yellow-banded.  Stations  14-3  and  27-3  had  a peak 
of  abundance  of  this  organism  in  May  and  June,  respectively.  During 
the  entire  period,  it  was  present  at  these  stations  only  in  June  and 
December.  Great  variation  was  seen  when  areas-within-dates  comparisons 
were  made.  In  July,  it  was  most  abundant  at  area  12;  in  December,  at 
area  15;  in  January,  at  area  12;  in  April,  at  areas  2 and  15;  and  in 
May,  at  area  2.  It  was  rarely  observed  at  area  27,  and,  in  July, 
December,  January,  April,  and  May,  its  abundance  at  area  27  was  signifi- 
cantly lower  than  that  at  most  of  the  other  areas.  In  the  dates-within- 
areas  comparisons,  January  and  May  abundances  were  different  from  the 
other  sampling  period  at  area  2;  July  and  May,  at  area  12;  and  July, 

at  area  14.  In  area  15,  May  was  different  only  from  September. 

168.  These  differences  in  abundance  at  various  times  and  in 
various  areas  are  impossible  to  reconcile  with  disposal  activity. 
Reference  area  15  behaved  much  the  same  as  disposal  area  2,  while  ref- 
erence area  27  appeared  to  be  an  unsuitable  habitat  for  this  animal. 

If  disposal  had  any  impact  at  all,  it  cannot  be  ascertained  from  the 
available  data. 

169.  Nereis  sp.  At  station  2-1  this  animal  reached  a peak  of 
abundance  in  July  (immediate  postdisposal),  while  its  peak  of  abundance 
at  stations  12-3  and  15-3  occurred  in  April.  Throughout  the  study 
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period,  it  was  more  abundant  in  areas  12  and  15  than  in  14  or  27.  There 
is  no  evidence  for  an  effect  of  disposal  because  of  the  changes  in  the 
disposal  areas  relative  to  the  reference  areas. 

170.  Nereis  succinea.  A peak  of  abundance  was  observed  at  sta- 
tions 2-1  and  15-3  in  December  and  at  12-3  in  May.  At  other  times,  it 
was  quite  rare  at  these  stations  and  in  area  27.  In  the  areas-within- 
dates  comparison,  areas  15  and  27  were  different  throughout  the  study 
period,  with  this  organism  being  most  abundant  at  area  15  and  least 
abundant  at  area  27.  The  other  areas  exhibited  intermediate  abundances. 
Because  of  the  similarity  of  abundance  at  stations  2-1  and  15-3  and  the 
lack  of  any  change  at  area  14  or  station  14-3,  it  is  concluded  that 
disposal  of  dredged  material  did  not  affect  N.  succinea. 

171.  Ninoe  nigripes.  The  only  significant  change  at  any  of  the 
stations  occurred  at  12-3  in  July;  the  animal  was  absent  from  12-3 
during  the  remainder  of  the  study.  In  comparison  of  areas-within-dates , 
it  was  most  abundant  at  area  14  in  July,  January,  and  May  and  at  area 

12  in  September.  Throughout  the  study  period,  it  was  most  abundant  in 
area  14  in  July. 

172.  The  animal  appears  to  have  had  a definite  affinity  with  area 
14  and,  to  a lesser  extent,  area  12  since  it  was  more  abundant  there 
than  elsewhere.  This  relationship  is  further  supported  by  the  general 
coincidence  of  peaks  of  abundance  at  these  two  areas.  If  this  is  an 
impact  of  disposal,  an  increase,  rather  than  a decrease,  was  the 
observed  response;  however,  it  should  be  kept  in  mind  that  the  organism 
disappeared  at  station  12-3  after  disposal. 

173.  Nuculana  concentrica.  As  with  Ninoe  nigripes , this  animal 
exhibited  significant  changes  in  abundance  primarily  in  areas  12,  14, 
and  27.  It  was  most  abundant  at  14-3  in  July  and  at  27  in  December. 

It  was  virtually  absent  from  the  former  station  after  July.  This  may 
represent  an  impact  of  disposal  although  no  changes  were  observed  at 
station  2-1  or  12-3.  The  abundance  at  area  14  was  significantly 
greater  than  at  the  other  areas  in  July  and  was  significantly  lower 

at  areas  2 and  15.  In  December,  area  27  had  a greater  population  than 
areas  2 and  15.  In  dates-within-areas  comparisons,  a peak  of  abundance 
occurred  at  areas  12  and  14  in  July  and  at  area  27  in  December. 
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174.  Although  the  peak  of  abundance  occurred  at  areas  12  and  14 

in  July  and  at  area  27  in  December,  it  is  possible  that  disposal  adversely 
affected  this  organism  in  areas  12  and  14.  However,  there  is  evidence 
of  a seasonal  effect  in  that  the  animals  were  least  abundant  in  April 
and  May  at  both  disposal  areas  and  the  reference  area.  This  seasonal 
effect  may  also  have  been  responsible  for  the  observed  distributional 
patterns . 

175.  Prionospio  pinnata.  A population  peak  for  this  organism  was 
observed  at  station  12-3  in  April,  at  14-3  and  27-3  in  July,  and  at  15-3 
in  December.  In  the  comparison  of  areas-within-dates , the  greatest 
abundance  was  at  area  15  in  July,  at  areas  2 and  15  in  December  and 
January,  and  at  area  15  in  April.  The  only  significant  changes  in  the 
comparison  of  dates-within-areas  were  the  abundance  peak  at  area  2 in 
December  and -the  two  peaks  (July  and  December)  at  area  15. 

176.  As  areas  2 and  15  behaved  in  almost  precisely  the  same  manner, 
there  is  no  evidence  for  an  effect  of  disposal  at  area  2.  The 
abundance  patterns  at  areas  12  and  14  were  different  from  that  at  area 
27;  however,  there  was  so  much  difference  between  areas  12  and  14  that 

it  is  difficult  to  tell  whether  or  not  there  may  have  been  an  impact 
from  disposal. 

177.  Sigambra  tentaculata.  This  organism  exhibited  a peak  of 
abundance  at  stations  14-3  and  27-3  in  July  and  at  15-3  in  December. 

No  differences  were  observed  at  stations  2-1  or  12-3.  It  was  most 
abundant  in  area  2 in  May,  area  15  in  December,  area  14  in  July,  and 
area  27  in  July.  It  does  not  appear  to  have  been  affected  by  disposal 
at  area  14  but  may  have  been  at  area  2 since  the  peak  of  abundance  at 
area  2 took  place  in  May  rather  than  in  December  as  at  the  reference 
area  (area  15) . 

178.  Sigambra  wassi.  The  only  change  in  abundance  shown  by  this 
animal  was  a population  peak  at  station  12-3  in  July.  There  were  no 
other  changes  or  interactions  between  the  various  stations,  areas,  and 
dates.  There  is  no  evidence  of  an  impact  of  disposal. 

179.  Spiophanes  bombyx.  Only  two  differences  were  observed  in 
the  abundance  of  this  organism.  There  was  a population  peak  at  station 
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2-1  In  May  and  at  12-3  in  April.  This  may  reflect  an  effect  of  disposal. 
If  so,  the  effect  appears  to  have  been  a change  of  conditions  which 
operated  to  make  the  animal  uncommonly  abundant  at  these  two  stations 
in  late  spring. 

180.  Vitrinella  helicoides.  Changes  in  abundance  for  this  organism 
primarily  took  place  at  station  27-3  and  in  area  27  and,  to  a lesser 
degree,  in  area  15.  A mid-winter  peak  of  abundance  was  observed  in 
December  at  station  27-3  and  in  December  and  January  in  area  27.  A 
peak  was  also  noted  at  area  15  in  December. 

181.  This  indicates  that  disposal  may  have  had  an  impact  on  this 
animal  because  the  population  peaks  common  to  both  reference  areas  did 
not  take  place  in  the  disposal  areas.  It  should  be  noted  that  the 
organism  was  not  very  common  in  any  of  the  areas,  and  this  fact  in- 
creases the  probability  of  significant  differences  occurring  as  a 
result  of  sampling  error. 

Summary 

182.  In  general,  the  Galveston  ADFI  failed  to  demonstrate  any 
major  impacts  associated  with  disposal.  This  finding  should  not  be 
taken  as  an  indication  that  none  occurred.  Rather,  it  is  a reflection 
of  the  available  data,  their  interpretation,  and  the  validity  of  a 
number  of  assumptions.  There  are  no  means  to  test  the  assumptions,  and, 
if  they  are  incorrect,  the  interpretation  is  probably  incorrect. 

183.  The  extreme  variability  of  the  numbers  of  organisms  present 
indicates  that  a large  number  of  samples  are  required  in  order  to  ade- 
quately compare  stations  and  areas.  In  some  instances  for  the  number 
of  samples  required  for  the  standard  error  to  equal  20  percent  of  the 
mean,  over  1000  samples  would  have  had  to  be  taken.  Thus,  variability 
not  compensated  for  by  an  adequate  sample  size  may  have  obscured  some 
impacts  and  indicated  changes  when  none  occurred. 

184.  The  fact  that  almost  all  of  the  organisms  selected  for  de- 
tailed analyses  underwent  essentially  identical  changes  in  abundance 
when  the  predisposal  values  were  compared  to  the  immediate  postdisposal 
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values  indicates  that  there  was  no  immediate  impact  of  disposal.  There 
is  some  evidence  (in  a few  instances)  for  an  impact  at  some  later  point 
in  time.  It  is  difficult,  however,  to  separate  such  a delayed  impact 
from  changes  which  occurred  as  a result  of  natural  seasonal  abundance. 
Both  reference  areas  were  downdrift  from  the  disposal  areas,  and  area  27 
had  a substrate  unlike  that  of  disposal  areas  12  and  14. 

185.  Analyses  are  further  complicated  by  the  matter  of  position 
location.  In  attempting  to  compare  physical  characteristics  of  the 
substrate  (such  as  grain  size)  or  organisms  at  the  same  station  through 
time,  gross  inconsistencies  were  noted  even  in  the  reference  areas. 

This  may  result  from  large  variations  in  substrate  over  a short  distance 
or  from  position  error.  It  is  quite  possible  that  both  factors  were 
responsible. 

186.  There  is  no  way  to  be  sure  whether  or  not  a given  sample 
contained  dredged  material.  This  led  to  the  two  major  assumptions 
necessary  to  analyze  the  data.  It  is  more  reasonable  to  assume  that 
buoyed  stations  (2-1,  12-3,  and  14-3)  always  had  dredged  material 
present  after  disposal  (although  this  was  not  confirmed  by  visual 
examination  of  the  sediment)  than  to  assume  that  all  five  stations 
within  a disposal  area  were  equally  impacted.  Hence,  if  these 
assumptions  are  grossly  incorrect,  no  definitive  statement  can  be  made 
concerning  the  impact  of  dredged  material  disposal  upon  benthic 
communities . 
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PART  VI:  CONCLUSIONS 


Physical  Studies 

187.  Dicpo-al  of  dredged  material  resulted  in  the  formation  of 
distinct  mounds  at  the  disposal  site.  These  mounds  were  gradually 
eroded,  with  the  most  rapid  change  occurring  in  shallow  water  (area  2) 
and  the  slowest  change  in  deep  water  (area  14). 

188.  Transport  of  dredged  material  appeared  to  be  predominantly 
to  the  southwest  and  thus  away  from  the  Galveston  Bay  Channel. 

189.  It  was  not  possible  to  distinguish  dredged  material  from 
natural  sediments,  except  when  occasional  lumps  of  Beaumont  clay  were 
present.  There  was  limited  evidence  that  some  sorting  was  occurring, 
primarily  consisting  of  the  removal  of  the  finer  fraction. 

Chemical  Studies 


190.  Disposal  operations  at  the  disposal  site  resulted  in  no 
apparent  major  alterations  in  the  total  concentrations  of  sediment 
chemical  parameters  measured  during  this  investigation. 

191.  Disposal  of  dredged  material  at  the  disposal  site  exerted 
no  apparent  long-term  effects  on  heavy  metals,  nutrient,  or  dissolved 
oxygen  concentrations  in  the  disposal  area  waters. 

192.  During  disposal  operations,  no  Fe,  Cu,  As,  Cd,  Ni,  Hg,  Pb, 
or  Zn  water  column  concentrations  were  found  that  would  pose  any 
potential  hazard  for  marine  life. 

193.  Manganese  concentrations  increased  in  the  disposal  site 
water  column  during  seven  of  the  nine  disposal  operations  monitored. 
The  magnitude  (less  than  200  g/l)  and  duration  (less  than  35  minutes) 
increases  were  such  that  no  harm  would  result  to  aquatic  organisms. 

194.  Ammonium-N  concentrations  reached  levels  where  un-ionized 
ammonia  concentrations  could  have  potentially  harmed  aquatic  oreanisms 
in  the  disposal  site  water  column  only  during  the  second  Texas  Citv 
disposal  operation.  However,  the  ammonium-N  concentrations  increased 
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only  in  bottom  waters  and  exceeded  chronic  water  quality  criteria  at 
the  sampling  point  for  only  12  minutes.  Exposure  to  moderate  concen- 
trations of  un-ionized  ammonia  (0.025  to  0.06  mg /l)  greater  than  the 
chronic  exposure  level  of  0.02  mg/Jl  for  such  a short  period  of  time 
should  not  pose  any  problems  for  nonmotile  organisms  that  the  plume 
passes  over  or  for  nektonic  organisms  that  might  swim  through  the 
plume . 

Biological  Studies 

195.  Studies  of  phytoplankton,  zooplankton,  nekton,  fish  stomachs, 
meiobenthos,  and  macrobenthic  biomass  did  not  yield  any  information 
which  could  be  used  in  assessing  the  impact  of  dredged  material  on 
aquatic  communities. 

196.  Detailed  analysis  of  dominant  macrobenthic  invertebrate 
species  indicated  that  there  appeared  to  be  little,  if  any,  impact  of 
dredged  material  disposal  upon  these  organisms.  The  validity  of  this 
conclusion  rests  upon  a number  of  assumptions  which  were  required  in 
order  to  be  able  to  analyze  the  macrobenthic  data. 

197.  There  was  a pronounced  seasonal  decline  in  macrobenthic 
invertebrates  in  late  summer.  Disposal  at  that  time  appears  to  be 
preferable  to  other  times  in  that  adverse  effects  would  probably  be 
less  than  when  populations  are  high. 
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DISCLAIMER 


The  primary  objective  of  Contract  DACW64-76-C-0038  was  to  determine 
the  impact  of  dredged  material  disposal  upon  benthic,  nektonic,  and 
planktonic  organisms  within  the  Galveston,  Texas,  offshore  dredged 
material  disposal  site.  The  study  was  to  include  determination  of 
organism  types  and  abundance  prior  to  disposal  and  any  changes  that 
might  occur  after  disposal.  The  Dredged  Material  Research  Program 
(DMRP)  personnel  feel  that  several  factors  should  be  kept  in  mind  by 
those  desiring  to  use  the  findings  of  this  study  as  stated  in  the  con- 
clusions . 

First,  an  inadequate  amount  of  predisposal  data  were  obtained. 

Hence,  it  is  not  possible  to  ascertain  conclusively  if  observed  changes 
in  the  biota  were  related  to  disposal  rather  than  normal  seasonal  fluc- 
tuations. 

Second,  no  definitive  method  was  developed  for  characterizing 
sampling  stations  affected  by  dredged  material.  Thus,  the  presence  or 
absence  of  shell  hash  material  and  Beaumont  clay  cannot  be  used  as  a -j 

definitive  means  to  differentiate  between  the  presence  or  absence  of 
dredged  material  and  possible  sediment  compositional  changes  due  to 
natural  patterns  of  erosion  and  deposition.  This  problem  is  further 
complicated  by  the  contractor's  failure  to  use  appropriate  bathymetric 
aids . 

Finally,  the  biological  data  base  used  in  analysis  and  interpreta- 
tion of  dredged  material  effects  is  suspect  due  to  several  factors. 

Numerous  data  presented  in  the  figures  and  tables  of  this  report  are  not 
in  agreement  with  raw  data  submitted  separately  by  the  contractor  to 
this  office.  Additionally,  there  are  computation  errors  in  the 
figures  in  the  report  that  were  not  corrected  by  the  contractor  during 
the  review  process,  and  the  figures  form  the  basis  for  several  of  the 
conclusions  in  this  report. 

In  view  of  the  problems  described  herein,  the  reader  should  be 
cautious  when  considering  the  appropriateness  and  validity  of  the  data 
interpretations  and  conclusions  of  this  report  regarding  the  impacts  of 
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dredged  material  disposal  at  the  Galveston  disposal  site  and  in  any 
attempts  to  extrapolate  these  study  results  to  other  dredged  material 
disposal  operations. 


THE  CONTENTS  OF  THIS  REPORT  ARE  NOT  TO  BE 
USED  FOR  ADVERTISING,  PUBLICATION,  OR 
PROMOTIONAL  PURPOSES.  CITATION  OF  TRADE 
NAMES  DOES  NOT  CONSTITUTE  AN  OFFICIAL 
ENDORSEMENT  OR  APPROVAL  CF  THE  USE  OF  SUCH 
COMMERCIAL  PRODUCTS. 


PREFACE 


This  report  presents  the  results  of  the  biological  portion  of  a 
multi-faceted,  1.25-year  field  study  to  determine  the  environmental 
impact  associated  with  dredging  in  the  Galveston  Channel  and  dredged 
material  disposal  in  the  Galveston  offshore  dredged  material  disposal 
site. 

Although  numerous  individuals  participated  in  the  field  and 
laboratory  work  necessary  for  the  completion  of  this  study,  I wish  to 
especially  acknowledge  the  assistance  of  four  persons:  Dr.  Bru-e 
Sidner,  formerly  of  the  Texas  A&M  University  Department  of  Oceanography, 
who  undertook  the  tasks  of  analyzing  the  geological  data  from  the  last 
three  field  collections  and  writing  the  preliminary  report  after  the 
original  investigators  left  the  project  without  writing  the  final  re- 
port; Drs.  Ernest  L.  Estes  and  Ronald  J.  Scrudato,  Moody  College,  Texas 
A&M  University,  who  undertook  the  task  of  writing  the  comprehensive 
final  geological-physical  report  for  the  Galveston  study  after  the 
administration  of  the  Department  of  Oceanography  decided  it  was  not 
their  department's  responsibility;  and  Ms.  Vicki  Tyson,  who  gave  up  many 
evening  and  weekend  hours  to  type  and  proofread  the  draft  and  final 
reports. 

Messrs.  James  McMurray,  captain  of  the  R/V  GUS  III,  and  Steven 
Mann,  captain  of  the  R/V  TEXAS  STAR,  piloted  the  research  vessels  used 
during  this  project. 

Messrs.  Clyde  Henry,  Steven  Mann,  Robert  Salzer,  Nick  Vratis,  and 
Ms.  Christine  Becker  assisted  me  in  analyzing  benthic  samples.  Mr. 
Brandt  Henningsen  analyzed  the  trawl  catches  and  fish  stomach  contents. 
Dr.  William  J.  Wardle  and  Mr.  Byron  Giezentanner  analyzed  the  meiofaunal 
samples.  Messrs.  Geoffrey  Matthews  and  Thomas  Minello  analyzed  the 
zooplankton  samples.  Ms.  Linda  Medlin  analyzed  the  phytoplankton 
samples.  Ms.  Rebecca  B.  Jaschek,  Christine  Becker,  Amy  Schrum  and  Mr. 
Mark  Kennedy  assisted  in  the  compilation  of  data.  Numerous  Moody 
College  students  assisted  in  making  field  collections. 

Messrs.  Robert  J.  Case  and  Clyde  Henry  performed  the  analysis  of 


1 


data  by  computer.  Dr.  Robert  W.  Smith,  University  of  Southern  Cali- 
fornia generously  allowed  the  use  of  his  unpublished  data  classification 
program. 

This  study  was  monitored  by  the  U.  S.  Army  Corps  of  Engineers, 
Waterways  Experiment  Station  (WES) , Environmental  Effects  Laboratory 
(EEL),  Vicksburg,  Mississippi,  under  contract  number  DACW64-75-C-0038 . 
The  investigation  was  part  of  the  Dredged  Material  Research  Program 
which  was  sponsored  by  the  Office,  Chief  of  Engineers.  The  study  was 
under  the  general  supervision  of  Dr.  Robert  M.  Engler,  Manager,  En- 
vironmental Impacts  and  Criteria  Development  Project,  and  Dr.  John 
Harrison,  Chief,  EEL.  During  the  investigation, • Col.  G.  H.  Hilt  and  Col 
J.  L.  Cannon  were  Directors  of  WES  and  Mr.  F.  R.  Brown  was  Technical 
Director.  The  contract  for  the  study  was  let  by  the  U.  S.  Army  Engineer 
District,  Galveston.  Col.  Jon  C.  Vanden  Bosch  and  Col.  Don  S.  McCoy 
were  Contracting  Officers. 

Messers.  David  Mathis,  WES  site  manager  and  Steven  Cobb,  WES, 
participated  in  several  field  studies  and  provided  many  helpful  sug- 
gestions during  the  project.  Dr.  Thomas  Wright,  WES,  reviewed  the  final 
report. 

Finally  I wish  to  thank  Mr.  A.  D.  Rychlik  and  the  staff  of  the 
Texas  A&M  Research  Foundation  for  their  support  and  assistance  in 
completing  this  project. 
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AN  INVESTIGATION  OF  THE  EFFECTS  OF  DREDGING  AND 


DREDGED  MATERIAL  DISPOSAL  ON  THE  OFFSHORE 
BIOTA  AT  GALVESTON,  TEXAS 

PART  I : INTRODUCTION 

Background 

1.  The  Environmental  Effects  Laboratory  (EEL)  of  the  U.  S.  Army 
Corps  of  Engineers  Waterways  Experiment  Station  (WES)  has  established 
four  regional  field  study  sites  to  evaluate  the  environmental  impacts 
associated  with  the  disposal  of  dredged  material  in  open  (offshore) 
waters.  The  four  study  site  locations  include: 

ji.  The  Pacific  coast  at  the  mouth  of  the  Columbia  River, 
Oregon ; 

b.  The  Pacific  coast  at  the  mouth  of  the  Duwamish  River, 
Washington ; 

c.  In  Lake  Erie  off  Ashtabula,  Ohio;  and 

ci.  The  Gulf  of  Mexico  off  Galveston,  Texas. 

An  Atlantic  coast  site  at  Eatons  Neck  in  Long  Island  Sound  was  cancelled 
because  of  local  opposition  to  research  activities  (Environmental 
Effects  laboratory,  1975a,  b) . The  research  was  part  of  the  Aquatic 
Field  Disposal  Investigations  of  the  Dredged  Material  Research  Program 
being  conducted  by  the  Waterways  Experiment  Station. 

2.  Galveston  is  an  appropriate  location  for  a study  of  open-water 
disposal  of  dredged  material.  Site  conditions  are  typical  for  much  of 
the  Gulf  coast;  most  offshore  disposal  occurs  within  the  15-m  isobath, 
and  large  quantities  of  material  are  disposed  annually.  The  Galveston 
Channel  system  is  a major  artery  for  waterborne  traffic  entering  and 
leaving  the  ports  of  Galveston,  Texas  City,  and  Houston.  Because  the 
entrance  channel  is  perpendicular  to  the  prevailing  direction  of  sedi- 
ment transport  (southwest)  and  because  of  sediment  transport  into  the 
channel  by  tidal  currents,  the  outer  reaches  of  the  Galveston  Channel 
system — the  entrance  channel,  the  outer  avid  inner  bar  channels — must  be 
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dredged  on  an  annual  basis  to  maintain  the  channel  at  its  authorized 
depth  of  12-12.5  m.  An  average  of  1.42  million  m3  of  sediments  are 
removed  from  these  portions  of  the  channel-  and  deposited  in  the  des- 
ignated offshore  disposal  area  each  year  (Environmental  Effects  Labora- 
tory, 1976) . Only  unpolluted  material  from  the  entrance  channel  and  the 
bar  channels  is  deposited  offshore.  In  other  parts  of  the  Houston  Ship 
Channel  complex  declared  polluted  by  the  Environmental  Protection  Agency 
(EPA) , the  sediments  are  hydraulically  lifted  from  the  channel  bed  and 
pumped  to  onshore  diked  disposal  areas. 

3.  Maintenance  dredging  has  been  accomplished  in  recent  years  by 
the  U.  S.  Army  Corps  of  Engineers  hopper  dredge,  McFARLAND,  with  a 
single  load  capacity  of  2294  m3,  and,  before  she  was  sunk,  the 
MacKENZIE.  Maintenance  dredging  primarily  involves  removing  the  ac- 
cumulated sand  and  mud  (silt  + clay)  and  occasionally  some  of  the 
Beaumont  Clay  that  forms  the  floor  of  the  channel.  Dredging  is  ac- 
complished by  lowering  a hydraulic  suction  arm  to  the  bed  of  the  channel 
while  the  dredge  is  underway.  The  sediments  are  sucked  into  the  head 
and  pumped  into  onboard  hopper  bins.  As  the  hoppers  fill,  excess  water 
is  vented  over  the  side.  The  dredged  material  is  transported  offshore 
to  the  designated  dredged  material  disposal  site  and  released  by  opening 
the  hopper  doors  while  the  vessel  is  underway.  If  the  dredged  material 
is  sand  or  loose  mud,  the  entire  hopper  load  is  vented  in  a few  minutes 
at  most.  If,  however,  cohesive  Beaumont  Clay  has  been  dredged,  it  may 
not  readily  drop  through  the  doors  and  hours  may  be  required  to  work  the 
load  out  of  the  hoppers. 

4.  The  Galveston  area  is  an  appropriate  location  for  a study  of 
the  effects  of  dredged  material  disposal  because  of  its  biological  and 
abiotic  characteristics.  The  biota  has  components  of  both  temperate  and 
tropical  climates — a result  of  tropical  summer  and  temperate  winter 
temperatures.  The  sediments  are  sandy  inshore  and  silt-clay  mixtures 
offshore,  each  with  a characteristic  assemblage  of  animals — all  con- 
tained within  the  dredged  material  disposal  site.  These  features  allow 
simultaneous  studies  of  different  populations  and  perhaps  allow  con- 
clusions to  be  drawn  that  are  applicable  to  other  Gulf  regions. 
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5.  The  disposal  of  dredged  material  has  occurred  for  years  at 
Galveston  and  will  continue,  in  all  probability,  for  the  foreseeable 
future.  The  alternative,  no  maintenance  dredging,  is  economically 
unrealistic.  The  Galveston  Channel  would  quickly  shoal  and  limit  the 
flow  of  raw  materials  and  products  in  and  out  of  Houston  and  Galveston, 
thereby  affecting  the  economy  of  much  of  the  central  United  States. 

6.  But,  at  the  same  time,  information  is  needed  on  how  man's 
activities  affect  the  environment.  If  a specific  activity  is  found  to 
be  deleterious,  then  ways  can  be  explored  to  alleviate  or  at  least 
reduce  the  impact.  The  Galveston  dredged  material  disposal  project  at 
Galveston  was  initiated  to  determine  the  effects  of  open-water  disposal 
and  to  make  recommendations  on  ways  to  modify  impacts  associated  with 
disposal. 


Objectives 


7.  The  Galveston  study  had  numerous  objectives  that  were  carried 
out  in  three  separate  investigations.  The  objectives  were  to: 

a.  Determine  the  nutrient  and  heavy  metal  concentration 

in  sediments  and  to  perform  water-quality  studies  in  the 
disposal  area  prior  to  disposal  operations; 

b.  Determine  the  dissolved  and  particulate  materials  that 
are  released  into  the  water  from  dredged  material  and  the 
temporal  and  spatial  extent  to  which  released  materials 
remain  above  ambient  levels  during  and  immediately  after 
disposal ; 

£.  Determine  the  sedimentology , subbottom  characteristics 
and  bathymetry  of  the  disposal  area  prior  to  disposal 
operations ; 

d.  Determine  the  erosion,  transport,  and  deposition  of 
dredged  material  after  disposal  and  the  changes  in  mor- 
phology and  physical  characteristics  of  the  dredged 
material  deposits; 

e.  Determine  the  spatial  and  temporal  distributions  of  the 
natural  biological  assemblages  within  the  disposal  area 
prior  to  disposal  operations; 

f.  Determine  if  changes  occurred  in  the  composition  and 
abundance  of  the  benthic  and  demersal  assemblages  after 
dredged  material  disposal,  with  particular  emphasis  on  the 
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rate  of  recolonization  of  dredged  material  by  benthic 
organisms; 

£.  Determine  if  changes  occurred  in  the  composition,  abun- 
dance, arid  distribution  of  plankton  as  a result  of  dis- 
posal operations;  and 

h.  Develop  a set  of  widely  applicable  basic  environmental 

data  requirements  for  the  evaluation  of  impacts  associat- 
ed with  the  open-water  disposal  of  dredged  materials. 

8.  Dr.  G.  Fred  Lee,  Institute  for  Environmental  Studies,  Uni- 
versity of  Texas  at  Dallas,  headed  the  investigation  to  attain  objec- 
tives a.  and  b.  Dr.  Arnold  Bouma,  Mr.  Gary  Hall,  and  Mr.  Bruce  Sidner, 
Department  of  Oceanography,  Texas  A&M  University,  conducted  the  studies 
to  attain  objectives  c_.  and  d.  The  biological  studies,  objectives  £. 
through  £. , were  conducted  by  personnel  headed  by  the  author  at  the 
Texas  A&M  Marine  Laboratory,  Moody  College,  in  Galveston. 

Study  Design 

9.  The  Galveston  project  was  designed  to  be  a sequential  study 
involving  three  phases.  These  will  be  briefly  d .scussed  in  this  section 
to  familiarize  the  reader  with  the  study  design  and  the  methods  that 
were  actually  followed. 

The  pi  lot  study 

10.  The  biota  and  nature  of  the  substrate  of  the  shallow  waters 
offshore  from  Galveston  are  largely  unknown.  This  is  unfortunate 
considering  the  number  of  institutions  of  higher  learning  in  the  area 
with  marine  biology  or  oceanography  programs.  A pilot  study  of  the 
Dredged  Material  Disposal  Site  (DMDS)  was  conducted  during  the  period 
April  1-May  14,  1975  and  was  designed  to  be  a short-term  intensive  sur- 
vey of  the  biological,  physical,  and  chemical  characteristics  of  the 
DMDS  and  its  surroundings.  The  DMDS  was  divided  into  subunits  (here- 
after referred  to  as  blocks)  from  which  samples  for  biological,  sedi- 
mentological,  and  chemical  analysis  were  taken  (see  Part  VI).  The  data 
from  these  samples  were  used  to  select  specific  localities  for  sub- 
sequent study. 
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The  predisposal  study 

11.  When  the  areal  distribution  of  the  biota  and  sediments  in  the 
disposal  area  had  been  determined,  five  specific  locations — two  with 
predominantly  sand  substrates  and  three  with  predominantly  silt-clay 
substrates — were  chosen  for  more  detailed  study.  The  investigators 
planned  to  sample  each  of  these  locations  bimonthly  (every  two  months) 
for  six  months  to  a year.  This  study,  which  was  originally  planned  to 
be  a baseline  study,  was  designed  to  provide  information  on  the  natural 
seasonal  changes  in  the  biological  populations,  sediments,  and  water 
quality  in  the  DMDS  prior  to  the  initiation  of  experimental  disposal 
activities.  In  actuality  the  baseline  study  was  terminated  after  one 
collection  in  July  because  the  McFARLAND  arrived  in  Galveston  in  late 
August  1975  and  dredged  material  disposal  occurred  from  24  August- 

24  September.  Therefore,  this  portion  of  the  study,  which  was  simply  a 
single  predisposal  sampling,  is  combined  with  the  subsequent  study  for 
discussion  purposes. 

The  experimental  study 

12.  The  experimental  study  was  planned  in  two  phases:  an  acute 
impact  '■tudy  and  a long-term  monitoring  study.  During  the  acute  impact 
study,  changes  in  water  quality  and  plankton  associated  with  the  release 
of  dredged  material  were  to  be  measured.  In  addition,  changes  in  the 
benthic  populations  at  the  disposal  sites,  compared  with  control  pop- 
ulations, were  to  be  determined. 

13.  During  the  monitoring  study  the  rate  of  recolonization  of  the 
dredged  material  by  benthic  organisms  was  to  be  determined  and  the  rate 
of  removal  of  the  dredged  material  by  currents  and  wave  action  was  to  be 
studied. 


PART  II:  LITERATURE  REVIEW 


Studies  on  the  Benthos,  Nekton,  and  Plankton  in  the 
Northwestern  Gulf  of  Mexico 


14.  The  status  of  knowledge  concerning  all  aspects  of  the  biota 
of  the  Gulf  of  Mexico  was  reviewed  in  Fishery  Bulletin  89  published  by 
the  U.  S.  Fish  and  Wildlife  Service  (now  the  National  Marine  Fisheries 
Service)  in  1954.  The  reader  is  referred  to  this  publication  for  re- 
search reports  antedating  1952.  The  following  sections  are  not  meant  to 
be  exhaustive  surveys  of  the  literature  concerning  the  biotic  groups. 

The  literature  reviews  of  the  papers  cited  here  will  enable  the  reader 
to  locate  pertinent  articles  on  more  specialized  topics. 

Macrobenthos 

15.  Prior  to  1940,  knowledge  of  the  sublittoral  benthic  assem- 
blages of  the  Texas  coast  was  virtually  nonexistent  except  for  a few 
checklists  and  miscellaneous  reports.  There  have  been  only  two  macro- 
benthic  offshore  studies  in  the  vicinity  of  Galveston,  viz:  those  of 
Harper  (1970)  and  Henry  (1976).  Harper’s  study  involved  the  macro 
benthos  collected  by  dredging  at  1.8-m  depth  increments  along  two  tran- 
sects extending  offshore  from  Galveston  Island  and  terminating  in  11  m. 
Assemblages  delineated  by  this  study  included  those  on  sandy,  mixed,  and 
muddy  bottoms,  each  with  primary  and  secondary  dominant  organisms. 

Henry  studied  the  macrobenthos  in  the  entrance  channel  and  or.  the  bot- 
toms on  either  side  of  the  channel.  His  study,  conducted  concurrently 
with  the  present  study,  detected  variations  in  the  benthic  populations 
missed  by  the  bimonthly  sampling  pattern  of  the  present  study.  The 
population  densities  in  the  channel  were  erratic,  probably  due  to  the 
continuous  movement  of  sediments  by  tidal  flow.  It  was  hypothesized 
that  maintenance  dredging  of  the  channel  would  prevent  the  establishment 
of  a stable  benthic  population. 

16.  In  the  early  1950's,  interest  in  oil  deposits  resulted  in 
explorations  sponsored  by  oil  companies.  They  were  particularly  in- 
terested in  studying  recent  sediments  and  fauna  as  a guide  to  past 


geological  history,  and  mollusks  were  emphasized  in  many  studies  because 
their  remains  are  readily  fossilized.  Ladd  (1951)  and  Ladd,  Hedgpeth, 
and  Post  (1957)  reported  on  the  fauna  (mostly  mollusk  remains)  collected 
from  the  region  around  Rockport  and  Port  Aransas,  Texas.  They  recog- 
nized two  offshore  facies,  the  sandy  bottom  nearshore  facies  and  the 
muddy  bottom  offshore  facies.  Pulley  (1953)  studied  the  distribution  of 
bivalve  mollusks  along  the  entire  Gulf  of  Mexico,  and,  based  on  the 
patterns  he  found,  divided  the  Gulf  into  five  zoogeographic  provinces. 

17.  Hedgpeth  (1953)  divided  the  level  bottom  into  two  areas,  the 
offshore  sandy  beach  and  the  offshore  bottoms,  based  on  collections  of 
macrobenthos  by  trawl.  Hedgpeth  (1954)  recognized  four  benthic  com- 
munities based  on  the  larger  invertebrates  collected  by  trawl.  His 
white  shrimp  grounds  community  included  the  depth  range  of  the  present 
study.  Hildebrand  described  the  fauna  of  the  brown  shrimp  grounds 
(1954)  and  the  pink  shrimp  grounds  (1955)  based  on  trawl  catches  by 
commercial  shrimpers.  Both  of  these  grounds  are  well  outside  the  pre- 
sent study  area;  the  brown  shrimp  grounds  lie  in  22-91  m off  the  Texas 
coast  and  the  pink  shrimp  grounds  are  located  on  the  Campeche  Bank  off 
Mexico. 

18.  Hulings  (1955)  established  a transect  of  51  stations  that 
extended  from  the  shoreline  near  Sabine  Pass,  Texas,  to  a point  about 
28-km  seaward;  all  stations  were  in  20-m  depth  or  less.  Of  the  212 
species  collected  by  grabs,  dredges,  and  cores,  72%  were  mollusks  and 
most  of  those  were  dead.  Kennedy  (1959)  collected  dredge  samples  at  18 
stations  on  a transect  that  extended  from  the  shore  near  High  Island, 
Texas,  across  the  continental  shelf.  Two  hundred  forty-five  species  of 
mollusks  were  collected  that  were  divided  into  3 major  assemblages,  viz: 
a shallow  shelf  group,  a transition  group,  and  a deep  shelf  biofacies. 

19.  Parker  (1960)  conducted  an  extensive  study  of  the  north- 
western Gulf  of  Mexico,  and  combining  these  data  with  data  gathered  on 
previous  studies  (1955,  1956,  1959) , described  estuarine,  lagoonal,  and 
continental  shelf  assemblages  plus  special  assemblages  from  the  pro- 
delta slope  off  the  Mississippi  River,  the  calcareous  banks  offshore, 
and  the  upper  continental  slope.  Again,  mollusks  played  a large  role  in 


11 


determining  assemblages.  Only  Parker's  generalized  inner  shelf  zone 
(3.5-21.5  m)  applies  to  the  present  study,  and  Harper  (1970)  found  that 
in  the  Galveston  area,  assemblages  should  have  been  subdivided  into 
three  more  natural  groups  that  corresponded  with  sediment  types. 

20.  Keith  and  Hulings  (1965)  studied  seasonal  changes  in  the 
shallow  sublittoral  (1  m)  fauna  at  five  stations  between  Sabine  Pass  and 
Bolivar  Point,  Texas.  They  found  that  the  sediments  of  the  area  were 
unstable  and  that  most  of  the  species  were  found  exclusively  on  either 
sand  or  mud  bottoms.  They  also  found  that  sand  dwellers  were  not  af- 
fected by  Hurricane  CINDY  (September  1963)  but  that  mud  dwellers  were 
killed  by  oxygen  depletion  due  to  organic  matter  and  hydrogen  sulfide 
being  churned  up  from  the  bottom.  The  first  quantitative  biomass  mea- 
surements of  the  benthos  on  the  continental  shelf  were  made  by  Rowe, 
Polloni,  and  Homer  (1974)  at  three  offshore  stations  as  part  of  a 
larger  study  involving  the  deep  water  benthos. 

21.  Harper  and  Case  (1976)  reported  on  the  benthic  macroinverte- 
brates collected  in  the  vicinity  of  Freeport,  Texas.  This  was  one  of 
the  first  offshore  studies  in  the  northwestern  Gulf  of  Mexico  in  which 
all  organisms  were  separated  to  the  species  level  and  the  assemblages 
were  based  entirely  on  living  organisms  rather  than  dead  shell  material. 
IVo  large  assemblages  were  delineated,  viz:  a nearshore  assemblage  that 
occurred  in  9-m  depth  along  the  coast  from  San  Luis  Pass,  at  the  south- 
western end  of  Galveston  Island,  to  Pass  Cavallo  at  the  mouth  of 
Matagorda  Bay,  and  an  offshore  assemblage  that  extended  from  18-m  to 
about  30-m  depth.  Most  of  the  offshore  samples  were  collected  from 
muddy  bottoms.  Some  stations,  however,  were  located  on  what  were  prob- 
ably old  beach  ridges  and  contained  a high  percentage  of  shell  and  sand. 
The  diversity  and  populations  were  usually  larger  at  these  stations. 

22.  Gettleson  (1976)  examined  the  distribution  and  abundance  of 
meiofauna  and  macroinfauna  at  10  stations  on  the  outer  east  Texas  con- 
tinental shelf.  He  found  that  the  permanent  meiofauna  exceeded  the 
macroinfauna  by  an  average  of  990:1  numerically.  The  meiofauna  formed  a 
single  assemblage  while  the  macroinfauna  were  divided  into  three  as- 
semblages corresponding  to  substrate  differences. 
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23.  Defenbaugh  (1976)  conducted  a study  of  the  macroinvertebrates 
collected  by  trawling  in  depth  ranges  of  18-183  m,  primarily  off  the 
northern  Gulf  coast  between  Corpus  Christi,  Texas,  and  Pensacola, 
Florida.  He  proposed  12  faunal  assemblages.  The  present  study  area 
lies  within  his  "inner  shelf  assemblage,  Texas  Louisiana  shelf  (4-20 
m)."  Holland  (1975)  conducted  a study  off  the  south  Texas  continental 
shelf.  Twenty  stations  are  located  on  three  transects  that  extend  to 
the  edge  of  the  shelf.  This  project,  still  in  progress,  is  part  of  the 
Bureau  of  Land  Management's  outer  continental  shelf  study.  The  author 
is  presently  conducting  a study  of  the  macrobenthos  in  the  vicinity  of 
Buccaneer  Oil  Field,  50  km  south  of  Galveston. 

24.  The  benthic  communities  associated  with  carbonate  banks  off- 
shore have  been  examined  by  Abbott  and  Bright  (1975)  and  the  faunal 
assemblages  of  the  upper  continental  slope  have  been  reviewed  by 
Pequegnat  (1976) . 

25.  Information  on  the  macrobenthos  inhabiting  other  parts  of  the 
continental  shelf  of  the  northern  Gulf  of  Mexico  includes  the  following: 

a.  Louisiana.  A list  of  species  occurring  off  Grand 
Isle  by  Behre  (1950)  and  Dawson  (1966) , a discussion 
of  the  Mississippi  Delta  region  by  Parker  (1956),  a 
study  of  infaunal  mollusks  off  the  Mississippi  Delta 
by  Stanton  and  Evans  (1971,  1972) , a comprehensive 
survey  of  the  larger  invertebrates  of  the  western 
Louisiana  coast  from  the  beach  to  about  36-m  depth 
by  Boyer  (1970) , and  a study  of  the  benthos  in  rela- 
tion to  oil  wells  in  Timbalier  Bay  and  adjacent  off- 
shore areas  by  Farrell  (1974) . 

b.  Mississippi  and  Alabama.  Lists  of  species  occurring 
off  Ocean  Springs,  Mississippi,  by  Ward  et  al.  (1953)  , 
Tolbert  and  Walker  (1953) , Walker  (1953) , Richmond 
(1962,  1968),  and  Moore  (1961);  a list  of  macro- 
benthos off  Alabama  by  Swingle  (1971) ; and  a list  of 
macroepibenthos  collected  off  Mississippi  by  Franks 

et  al.  (1972). 

£.  Florida.  A list  of  species  of  the  St.  George- 
Apalachee  Bay  region  compiled  by  Menzel  (1971) ; 
studies  of  the  biota  of  the  Florida  Bay  area  by  Tabb 
and  Manning  (1961)  and  Hudson,  Allen,  and  Costello 
(1970);  a continuing  series  of  papers  on  data 
collected  by  the  Marine  Research  Laboratory  of  the 
Florida  Department  of  Natural  Resources  entitled 


"Memoirs  of  the  Hourglass  Cruises";  results  of  an 
environmental  study  for  a proposed  power  plant  on 
the  Anclote  River  near  St.  Petersburg  by  Baird  et  al. 
(1972) , and  descriptions  of  the  benthic  assemblages 
on  the  west  Florida  shelf  by  Collard  and  D’Asaro 
(1973)  and  Lyons  and  Collard  (1974) . 


Meiofauna 

26.  The  meiofauna  of  the  Gulf  of  Mexico  has  been  little  inves- 
tigated, and  studies  of  entire  communities  have  received  even  less 
attention.  Pequegnat  and  Gettleson  (1974)  listed  the  numbers  of  in- 
dividuals in  major  taxa  from  five  stations  in  the  vicinity  of  Stetson 
Bank  off  the  Texas  coast.  Gettleson  and  Pequegnat  (1976)  examined  the 
relationship  between  the  occurrences  of  meiofaunal  major  taxa  and  sedi- 
ment types  at  24  stations  on  the  outer  Texas  shelf.  Gettleson  (1976) 
examined  the  relationship  between  meiofauna  and  macroinvertebrates  at  10 
stations  off  the  East  Texas  outer  continental  shelf.  Ongoing  studies 
include  those  of  Pequegnat  (personal  communication,  1976,  Department  of 
Oceanography,  Texas  ASM  University)  in  conjunction  with  the  Bureau  of 
Land  Management's  South  Texas  outer  continental  shelf  study  and  of  the 
author  in  the  Buccaneer  Field  south  of  Galveston,  Texas,  as  part  of  the 
National  Marine  Fisheries  Service's  study  of  existing  energy  production 
structures  in  the  Gulf  of  Mexico. 

27.  Papers  dealing  with  specific  components  of  the  meiofauna 
include  studies  of  the  Nematoda  by  Chitwood  (1951) , Chitwood  and  Timm 
(1954),  Hopper  (1961a,  1961b,  1963),  and  King  (1962).  Hulings  (1967) 
provided  a review  of  the  work  done  on  podocopid  and  platycopid  ostracods 
in  the  Gulf  of  Mexico.  Phleger  (1960)  reviewed  the  work  done  on  the 
Foraminifera.  Since  that  publication,  other  studies  on  sublittoral  Gulf 
formainiferans  include  those  by  Walton  (1964) , Loep  (1965) , Anonymous 
(1966),  Lankford  (1966),  Greiner  (1970),  Poag  and  Sweet  (1971),  and 
Buzas  (1967,  1972)  . 

Nekton 

28.  Prior  to  1970,  investigations  of  ichthyofaunal  populations 
off  the  Texas  and  Louisiana  coasts  had  been  conducted  in  waters  of  less 
than  27-m  depth.  Gunter  (1945)  reported  on  the  fish  fauna  of  Aransas 


14 


and  Copano  Bays  and  the  Gulf  of  Mexico,  the  first  major  study  of  this 
type  off  the  Texas  coast.  Gunter  (1950)  also  studied  the  seasonal 
distribution  of  invertebrates  of  the  Texas  coast  and  discussed  the 
relationship  with  salinity.  Hildebrand  (.1954)  studied  the  nektonic 
community  seaward  of  the  27-m  isobath.  Gunter  (1958)  conducted  popula- 
tion studies  of  tne  shallow  water  fishes  in  south  Texas.  McFarland 
(1963a)  studied  the  seasonality  of  populations  and  biomass  of  fishes  in 
the  surf  zone  off  Mustang  Island,  Texas.  Hoese  (1965)  studied  the  young 
and  larvae  of  fishes  in  the  Port  Aranaas  area  to  establish  spawning 
periods.  Miller  (1965)  studied  the  migratory  patterns  and  spawning 
periods  of  the  shallow  water  (5-27  m)  ichthyofauna  off  Port  Aransas, 
Texas.  Copeland  (1965)  and  Hoese  et  al.  (1968)  reported  on  the  move- 
ments of  nektonic  species  in  the  Aransas  Pass  area. 

29.  Moore,  Brusher,  and  Trent  (1970)  conducted  an  extensive 
survey  of  the  demersal  fishes  off  the  Louisiana  and  Texas  coasts  from  7- 
110-m  depth,  studying  distributions  in  relation  to  depth,  season,  and 
location  along  the  coast.  Chittenden  and  McEachran  (1976)  studied  the 
demersal  fishes  inshore  of  the  91-m  isobath  in  the  northwestern  Gulf. 
They  recognized  two  communities  that  jcrre]ated  with  the  white  and  brown 
shrimp  grounds  (3.5-22  m and  22-91  m,  respectively)  with  a zone  of 
overlap  at  18-36  m. 

30.  The  distribution  of  fish  species  in  the  northwestern  Gulf  has 
been  listed  by  Springer  and  Bullis  (1956) , Hoese  (1958)  , and  Bullis  and 
Thompson  (1965) . Roithmayr  (1965)  and  Gunter  (1967)  reported  the  size 
and  species  composition  of  fish  caught  by  commercial  fleets  in  the 
northern  Gulf.  The  catches  of  commercially  important  nektonic  species 
were  analyzed  by  NOAA  (1976)  with  respect  to  area,  depth  zone  of  catch, 
and  time  of  day  of  catch.  The  fishes  of  the  offshore  West  Flower  Garden 
banks  were  studied  by  Bright  and  Cashman  (1974) . 

31.  No  attempt  has  been  made  to  list  the  publications  dealing 
specifically  with  commercial  shrimp  or  blue  crabs,  although  an  extensive 
literature  exists  on  these  organisms.  The  reader  is  referred  to  NOAA 
(1976),  Parker  (1970),  and  Conte  and  Parker  (1971). 

32.  In  the  eastern  Gulf  of  Mexico,  Franks  (1970)  and  Franks  et 
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al.  (1972)  listed  the  species  of  fishes  and  nektonic  invertebrates 
collected  off  Mississippi.  Swingle  (1971)  listed  the  species  of  fishes 
and  nektonic  invertebrates  collected  in  the  estuaries  and  offshore  areas 
of  Alabama.  Briggs  (1973)  summarized  the  knowledge  concerning  fishes  in 
the  eastern  Gulf  of  Mexico  and  provided  an  extensive  bibliography. 
Zooplankton 

33.  Few  studies  have  been  made  of  the  biomass  and  composition  of 
the  zooplankton  from  the  shelf  waters  of  the  Gulf  of  Mexico.  Most 
reported  studies  have  dealt  with  either  taxonomy  and  distribution  or 
life  cycles.  In  Texas  coastal  waters,  studies  have  involved  the  dis- 
tribution and  standing  crop  of  the  total  net  zooplankton  (Drummond  and 
Stein,  1955);  the  taxonomy  and  distribution  of  Chaetognatha  (Pierce, 
1962) ; the  zooplankton  biomass  off  the  Texas  coast  and  in  most  of  the 
Gulf  (Khromov,  1965) ; the  vertical  migration  of  penaeid  shrimp  larvae 
(Temple  and  Fischer,  1965) , chaetognaths  (Adelmann,  1967) , and  copepods 
(Allison,  1967) ; the  seasonal  distribution  and  reproduction  periods  of 
Lucifer  (Harper,  1968) ; the  zooplankton  populations  off  Freeport,  Texas 
(SEADOCK,  1975)  ; and  the  biomass  and  species  composition  of  zooplankton 
over  th<=  South  Texas  outer  continental  shelf  (Park,  1975b) . Fleminger 
(1959)  did  a study  of  the  zooplankton  in  the  East  Lagoon  at  Galveston, 
which  communicates  with  Bolivar  Roads,  and  Bagnall  (1976)  studied  the 
zooplankton  of  Christmas  Bay,  which  communicates  with  San  Luis  Pass 
southwest  of  Galveston. 

34.  In  the  eastern  Gulf,  Gonzalez  (1957)  studied  the  copepods  of 
the  Mississippi  Delta  region.  Cuzon  du  Rest  (1963)  reported  numbers  of 
several  zooplankton  groups  from  estuarine  lakes  in  southeastern 
Louisiana.  Giliespie  (1971)  did  a seasonal  study  of  zooplankton  volume 
and  numerical  abundance  of  several  taixa  off  the  Louisiana  coast. 
Woodmansee  (1966)  studied  vertical  migration  patterns  of  the  shrimp 
Lucifer  off  Mississippi.  Mcllwain  (1968)  studied  the  seasonal  occur- ' 
rences  of  copepods  in  Mississippi  Sound.  Perry  and  Christmas  (1973) 
reported  zooplankton  volumes  from  Mississippi  Sound  and  the  Biloxi 
estuary  in  Mississippi.  Zooplankton  populations  along  the  Florida  west 
coast  were  studied  by  Grice  (1956,  1957),  Dragovich  (1961,  1963), 
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Hopkins  (1966),  and  Kelly  and  Dragovich  (1967). 

35.  Studies  encompassing  broad  areas  of  the  Gulf  include  a taxo- 
nomic study  on  copepods  (Fleminger,  (1956) , studies  on  euphausids 
(James,  lq66) , zooplankton  biomass  studies  (Khromov,  1965) , biomass 
studies  by  joint  Russian-Cuban  expeditions  (Bogdanov  et  al.,  1969), 
distribution  and  taxonomy  of  copepods  (Park,  1970) , abundance  of 
copepods  (Livingston,  1974) , vertical  distribution  of  copepods  (Minello, 
1974) , taxonomy  of  copepods  (Ferrari,  1965,  1973;  Park,  1975a) , and  a 
study  of  the  volume,  occurrence,  abundance,  and  diversity  of  copepods 
(Howey,  1976) . 

Phy top 1 ank  ton 

36.  Reported  studies  of  phytoplankton  in  the  shelf  waters  of  the 

western  Gulf  of  Mexico  are  rare.  Freese  (1952)  and  Wood  (1963)  reported 
on  the  diatom  flora  associated  with  sediments  in  South  Texas  shallow 
waters.  McFarland  (1963b)  measured  seasonal  productivity  in  the  surf 
zone  at  Mustang  Island,  Texas.  Van  Baalen  (1975)  reported  biomass  and 
sp’w''  stributions  of  phytoplankton  in  the  waters  of  the  South  Texas 
oui  ;al  shelf.  Zein-Elden  (1961)  measured  phytoplankton 

pigmer.'-",  ii  _,ie  East  Lagoon,  Galveston,  which  communicates  with  Bolivar 
Roads. 

37.  The  majority  of  work  done  on  the  phytoplankton  has  been  con- 
ducted east  of  the  Mississippi  Delta,  particularly  along  the  Florida 
west  coast  where  periodic  outbreaks  of  red  tide  cause  considerable 
mortalities  among  vertebrates  and  invertebrates.  Thomas  and  Simmons 
(1960)  and  Simmons  and  Thomas  (1962)  studied  phytoplankton  production  in 
the  Mississippi  Delta  region.  Woodmansee  (1962)  studied  the  distri- 
bution of  planktonic  diatoms  in  Biloxi  Bay,  Mississippi.  Much  of  the 
information  concerning  phytoplankton  production  in  the  eastern  Gulf  and 
along  the  Florida  west  coast  has  been  summarized  by  Steidinger  (1973) . 

Zoogeography 

38.  The  Gulf  of  Mexico  has  been  considered  to  be  entirely  within 
the  Caribbean  (tropical)  Province  by  some  authors  and  to  have  both 


Carolinean  (temperate)  and  Caribbean  biota  by  others.  Woodward  (1856), 
in  a study  of  Mollusca,  erected  the  Trans-Atlantic  Province,  which 
included  the  coastline  of  the  eastern  United  States  between  Cape  Cod  and 
the  Florida  east  coast,  but  not  the  Gulf  of  Mexico.  He  considered  the 
northern  Gulf  of  Mexico  to  be  tropical.  His  system  was  followed  by  P. 
Fisher  (1881)  and  P.  H.  Fisher  (1950).  More  recently,  Ekman  (1953),  Van 
Name  (1945),  Taylor  (1955),  Schilder  (1956),  Hall  (1964),  Robins  (1971), 
and  Gilbert  (1973)  have  placed  the  Gulf  in  the  Caribbean  or  tropical 
province. 

39.  Forbes  (1856)  divided  the  Trans-Atlantic  Province  into  the 
Virginian  and  Carolinean  Provinces  with  a boundary  at  Cape  Hatteras. 

The  Carolinean  Province  was  bordered  on  the  south  by  the  Caribbean 
Province  with  the  boundary  located  in  the  vicinity  of  the  Florida- 
Georgia  border.  The  boundary  of  the  temperate- tropical  provinces  on  the 
east  coast  has  been  placed  at  the  tip  of  Florida  (Woodward,  1856)  to  the 
vicinity  of  Cape  Hatteras  (Ekman,  1953)  and  numerous  places  in  between. 
According  to  Briggs  (1974) , many  authors  agreed  that  the  boundary  is  in 
the  vicinity  of  Cape  Kennedy. 

40.  Johnson  (1934) , in  summarizing  the  molluscan  provinces  along 
the  Atlantic  coast  of  North  America,  noted  that  there  was  a strong 
influx  of  Trans-Atlantic  species  into  the  Gulf,  which  probably  occurred 
prior  to  the  formation  of  the  Florida  peninsula.  Briggs  (1974) , on  the 
other  hand,  believed  that  the  northern  Gulf  has  been  a primary  evolu- 
tionary center,  because  of  its  high  endemism,  and  has  contributed 
species  to  the  Atlantic  coast. 

41.  Among  workers  who  recognize  temperate  and  tropical  provinces 
in  the  Gulf  of  Mexico,  there  has  been  disagreement  about  the  locations 
of  the  boundaries.  Hedgpeth  (1953)  recognized  the  temperate  nature  of 
the  northern  Gulf  coast  and  extended  the  Carolinean  Province  into  the 
Gulf  of  Mexico,  fixing  the  southern  limits  at  or  about  Tampa,  Florida, 
in  the  eastern  Gulf  and  the  Texas-Mexico  border  in  the  western  Gulf. 
Pulley  (1953) , in  a study  of  bivalve  mollusks,  recognized  the  temperate 
nature  of  the  northern  Gulf,  but  chose  to  divide  it  into  five  separate 
provinces  instead  of  including  the  entire  region  in  the  Carolinean 
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Province.  He  placed  the  southern  limits  of  the  temperate  fauna  at  Cape 
Romano,  near  Naples,  Florida,  and  Cabo  Rojo,  about  halfway  between 
Tuxpan  and  Tampico,  on  the  Mexican  coast. 

42.  In  the  eastern  Gulf  of  Mexico,  Tabb  and  Manning  (1962) 
equated  the  invertebrates  and  fish  fauna  in  northern  Florida  Bay  with 
northern  Gulf  fauna,  and  Briggs  (1974)  proposed  to  place  the  temperate- 
tropical  boundary  at  Cape  Romano,  Florida.  Rehder  (1954)  and  Coohmans 
(1962)  indicated  that  tropical  Mollusca  extended  north  to  Tampa  Bay  or 
the  Cedar  Keys.  Springer  and  Woodbum  (I960) , however,  found  that  the 
fish  oopulations  of  Tampa  Bay  resembled  the  temperate  Gulf  populations. 
The  boundary  has  not  yet  been  well  defined  in  the  southeastern  Gulf. 

43.  In  the  western  Gulf,  Pulley  (1953)  found  no  great  faunal 
change  between  Tampico  and  Brownsville.  Warmke  and  Abbott  (1961)  indi- 
cated that  many  tropical  mollusk  species'  ranges  stopped  in  the  vicinity 
of  Cabo  Rojo.  Gunter  (1952)  and  Hildebrand  (1955)  stated  that  nearshore 
ichthyofauna  from  Tampico  northward  along  the  Texas  coast  was  similar. 
Blanquilla  Reef,  near  Cabo  Rojo,  is  the  northernmost  living  surface  reef 
in  the  Gulf  of  Mexico,  and  Moore  (1958)  designated  Cabo  Rojo  as  the 

I 

division  between  tropical  and  subtropical  or  temperate  waters.  Briggs 
(1974)  concurred  with  this  boundary. 

44.  Among  the  permanent  residents  of  the  region,  two  groups  may 
be  recognized  by  their  spawning  behavior:  those  that  spawn  in  the  fall 
or  winter  when  temperatures  are  falling  and  those  that  spawn  in  the 
spring  when  temperatures  are  rising.  Gunter  (1945)  has  shown  that 
spring  and  summer  spawning  fishes  outnumber  the  fall  and  winter  spawners 
by  more  than  4 to  1,  and  that  the  shrimp  and  crabs  were  all  spring  or 
summer  spawners.  Some  of  the  fall  spawners,  e.g.  Micropogon  undulatus 
(croaker)  were  very  abundant  and  important  in  the  fauna.  Ladd, 

Hedgpeth,  and  Post  (1957)  suggested  that  the  central  Texas  coast  lies  in 
the  transition  zone  between  tropical  (summer)  and  temperate  (winter) 
environments . 

45.  The  studies  of  Mackin  (1971)  indicated  that  the  benthic 
macroinvertebrate  population  as  a whole  spawned  in  the  spring  in  Trinity 
Bay  and  Lavaca  Bay,  Texas.  But  Gillard's  (1974)  data  indicated  that 
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spawning  began  daring  late  fall  in  Trinity  Bay.  Williams  (1972)  and 
Poff  (1973)  showed  distinct  population  increases  of  Macoma  mitchilli 
(Bivalvia)  in  early  winter  while  Mackin  (1971)  collected  the  largest 
numbers  of  Macoma  in  March.  Inasmuch  as  estuarine  species  often  breed 
in  response  to  salinity  changes,  it  may  be  unwise  to  rely  too  heavily  on 
estuarine  data  to  establish  breeding  patterns.  Harper  (1970)  found 
evidence  that  the  macrobenthos  off  Galveston  included  both  spring  and 
fall  spawners.  Harper  and  Case  (1976)  found  evidence  that  the  nearshore 
benthic  infaunal  populations  began  increasing  in  late  fall  while  the 
offshore  populations  were  still  decreasing.  Unfortunately,  no  data  were 
collected  between  January  and  June  on  the  latter  project. 

46.  The  deeper  waters  of  the  continental  shelf  off  Texas  harbor 
species  with  tropical  affinities,  including  coral  reefs  where  the  sub- 
marine topography  favors  coral  growth.  The  West  Flower  Garden  banks, 
located  200  km  south  of  Galveston,  are  the  northernmost  Gulf  shallow 
water  reefs.  Many  of  the  species  listed  by  Moore  (1958)  from  Blanquilla 
Reef  are  common  to  the  West  Flower  Gardens  (Bright  et  al.,  1974). 

47.  The  ichthyofauna  of  reefs  is  similar  throughout  the  Gulf 
(Bright  and  Cashman,  1974;  Smith  et  al. , 1975)  and  tropical  in  affinity 
(cf  Hildebrand  et  al.  , 1964;  Gunter,  1952;  Carranza,  1959;  and  Chavez, 
1966) . The  tropical  reef  fish  tend  to  be  found  farther  out  on  the  shelf 
in  the  northern  Gulf.  Chittenden  and  McEachran  (1976)  suggest  that  the 
junction  of  the  tropical  component  in  the  Gulf  may  involve  a gradual 
displacement  of  the  tropical  component  in  the  direction  of  the  outer 
shelf  as  one  proceeds  toward  the  northern  Gulf  of  Mexico. 

48.  The  biota  of  the  Galveston  region,  in  addition  to  being  in- 
cluded in  the  Carolinean  Province  by  various  authors,  has  been  placed  in 
the  Northwestern  Gulf  Province  (Mississippi  Delta  to  Matagorda  Bay)  by 
Pulley  (1953)  and  the  East  Texas  Province  (midway  between  Sabine  Lake 
and  Galveston  Bay  to  Matagorda  Bay)  by  Parker  (I960) . It  is  doubtful 
that  the  temperate  Gulf  of  Mexico  needs  to  be  divided  into  numerous 
provinces.  The  considerable  research  being  conducted  on  the  continental 
shelf  by  the  Bureau  of  Land  Mangement  and  other  agencies  charged  with 
administering  environmental  quality  studies  will  provide  much  needed 
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information  on  the  zoogeographic  limits  of  Gulf  species. 


Previous  Studies  on  the  Effects  of  Dredging  and  Dredged 
Material  Disposal  on  the  Benthos , Nekton,  and  Plankton 

49.  Most  studies  on  the  effects  of  dredging  and  dredged  material 
disposal  have  been  conducted  in  bays  and  estuaries  where  channels  were 
being  created  or  maintained  or  where  buried  deposits  of  sand,  shell,  or 
gravel  were  being  extracted;  studies  c»i  the  effects  of  offshore  dredging- 
releted  activities  are  mostly  wanting.  Field  studies  have  been  chiefly 
designed  to  detect  gross  changes  in  the  populations  before  and  after 
dredging  or  dredged  material  disposal.  Some  laboratory  studies  have 
been  conducted  to  assess  the  effect  of  high  suspended  sediment  con- 
centrations on  biota. 

Benthos 

50.  The  majority  of  dredged  material  related  research  has  been 
conducted  with  benthic  organisms.  The  benthos  are  mostly  slow  moving  or 
sessile  organisms  that  cannot  readily  escape  the  sate  of  an  environ- 
mental impact.  The  lack  of  motility,  however,  makes  quantitative  stud- 
ies of  the  benthos  much  easier  to  conduct  than  studies  of  the  more 
motile  nekton  or  the  transient  and  patchy  plankton. 

51.  Many  of  the  published  studies  have  been  primarily  concerned 
with  the  effects  of  siltation  on  the  commercially  important  American 
oyster,  Crassostrea  virginica.  Numerous  authors  (Lunz,  1938;  1942; 
Butler,  1945;  Wilson,  1950;  Ingle,  1952;  Mackin,  1962;  Galtsoff,  1964; 
Harrison,  1967;  U.  S.  Army  Corps  of  Engineers,  1968;  Havens  and  Loesch, 
1970;  Burg,  1973;  McKinney,  Bedinger,  and  Hopkins,  1976;  Benefield, 

1976)  have  found  that  oysters  buried  under  silt  or  other  dredged  ma- 
terial are  killed,  but  if  a portion  of  the  oyster' s bill  projects  above 
the  deposit,  the  oyster  will  survive.  Studies  of  the  discharge  from 
operating  dredges  (Wilson,  1950;  Mackin,  1962;  Masch  and  Espey,  1967; 

May,  1973;  Leathern  et  al.  , 1973)  have  determined  that  high  density  mud 
flows  affected  only  those  organisms  on  the  level  bottom,  while  raised 
areas,  e.g.  oyster  reefs,  were  generally  not  affected  and  that  mud  flows 


tended  to  gravity  flow  into  depressions  in  the  bottom.  It  has  generally 
been  found  that  mud  flows  do  not  contain  toxic  substances  and  that 
depressed  oxygen  levels  are  usually  found  only  near  the  flow  bottom 
(Ingle,  Cuervels,  and  Leinecker,  1955;  Biggs,  1970;  May,  1973;  Leathern 
et  al.,  1973).  If  the  material  being  dredged  is  highly  polluted,  the 
mud  flow  or  suspended  sediments  can  have  very  depressed  oxygen  levels 
(U.  S.  Army  Corps  of  Engineers,  1967;  Servizi,  Gordon,  and  Martens, 

1969) . 

52.  It  has  been  determined  that  most  macrobenthic  organisms 
buried  under  dredged  material  or  a high  density  mud  flow  are  suffocated. 
However,  it  has  also  been  found  that  repopulation  of  such  areas  is 
relatively  rapid.  Harrison  (1967)  found  that  recovery  was  relatively 
complete  six  months  after  disposal  occurred  in  lower  Chesapeake  Bay. 

The  Virginia  Institute  of  Marine  Science  (1967)  found  that  dredged 
material  deposited  in  Chesapeake  Bay  was  recolonized  within  a year. 
Pfitzenmeyer  (1970)  found  that  the  population  and  biomass  of  benthic 
organisms  in  a disposal  area  in  Chesapeake  Bay  were  reduced  70  and  65%, 
respectively,  but  had  recovered  to  predisposal  levels  in  12-18  months. 
Saila  et  al.  (1972)  found  that  a few  benthic  species  survived  buriri  by 
moving  upward  through  the  disposal  material  to  reach  the  surface.  They 
found  that  dredged  material  deposit  surfaces  that  had  been  exposed  for 
one  to  three  years  had  high  macrobenthic  diversities.  In  Delaware  Bay, 
Leatham  et  al.  (1973)  and  Maurer  et  al.  (1974)  collected  data  that 
suggested  recruitment  into  dredged  material  began  within  three  months. 
Henry  (1976)  found  that  dredged  material  was  repopulated  rather  quickly 
offshore  from  Galveston.  He  stated  that  populations  appeared  to  reach 
stable  densities  within  two  months  after  disposal. 

53.  The  recruitment  of  benthic  organisms  into  newly  dredged 
bottoms  is  affected  by  several  abiotic  factors,  e.g.  dissolved  oxygen, 
water  movement,  temperature,  and  sediment  characteristics.  When  bay- 
shore  property  is  developed  by  dredging,  water  circulation  in  the  canals 
is  often  restricted.  Oxygen  levels  may  be  decreased,  especially  during 
summer  months,  and  the  soft  sediments  that  settle  in  the  canals  may 
became  anaerobic.  Under  these  conditions,  benthic  populations  may  fail 
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to  diversify  or  attain  large  sizes.  These  conditions  have  been  found  in 
bayshore  development  sites  in  Florida  (Taylor  and  Saloman,  1968;  Sykes 
and  Hall,  1970;  Sykes,  '1971;  Lindall,  Fable,  and  Collins,  1973;  Lindall, 
Hall,  and  Saloman,  1973)  and  Texas  (Gilmore  and  Trent,  1974).  Reisch 
(1961)  obtained  similar  results  in  a study  of  a marina  in  which  water 
circulation  was  restricted. 

54.  If,  however,  water  circulation  is  unrestricted,  newly  dredged 
bottoms  may  be  repopulated  quickly  by  larval  recruitment  and/or  migra- 
tion of  adults  from  nearby  areas.  Hanks  (1968)  found  that  a newly 
created  artificial  pond  acquired  a stable  community  within  a year. 
Dredged  channels  in  Chesapeake  Bay  were  generally  found  to  have  acquired 
near-normal  populations  within  a year  after  dredging  occurred,  although 
the  diversity  may  not  have  reached  predredging  or  control  levels 
(Harrison,  1967;  Virginia  Institute  of  Marine  Science,  1967;  Flemer  et 
al.  , 1968;  Pfitzer.meyer , 1970)  . 

55.  Godcharles’  (1971)  study  of  the  effects  of  hydraulic  har- 
vesting of  clams  in  Florida  estuaries  indicated  that  populations  were 
similar  in  dredged  and  nondredged  areas  after  one  year.  Stickney  and 
Perlmutter  (1975)  determined  that  the  fauna  of  a r.ewly  dredged  portion 
of  the  Intracoastal  Waterway  in  Georgia  was  similar  to  control  popu- 
lations within  two  months  of  dredging.  Henry  (1976)  found  that 
Galveston  Channel  benthic  populations  approached  predredqing  levels 
within  four  months,  but  he  suggested  that  continual  sediment  movement 
and  maintenance  dredging  would  prevent  the  establishment  of  a stable 
community.  Bardarik,  Alden,  and  Shema  (no  date)  could  detect  no  effects 
of  sand  and  gravel  dredging  on  the  riffle  benthos  in  the  Allegheny 
River.  Reish  (1963)  reported  that  climax  communities  occurred  in  a 
marina  in  two  years  when  water  circulation  was  not  restricted.  On  the 
other  hand.  Harper  and  Hopkins  (1976)  found  that  recruitment  into  newly 
dredged  holes  in  San  Antonio  Bay,  Texas,  did  not  occur  for  about  nine 
months,  until  the  bottom  had  compacted,  and  that  it  took  about  four 
years  for  the  benthic  populations  in  dredged  holes  to  attain  80%  of  the 
size  of  the  populations  on  undredged  flats.  Rogers  (1976)  found  that 
the  recovery  of  meiofaunal  populations  in  dredged  areas  in  San  Antonio 
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Bay,  Texas,  was  about  80%  complete  10  years  after  dredging  occurred. 
Nekton 

56.  The  nekton,  unlike  the  benthos,  are  mobile  and  can  migrate 
away  from  areas  unfavorable  to  their  survival.  Increased  turbidities 
are  the  dredging-disposal  related  environmental  changes  most  likely  to 
affect  the  nekton.  Researchers  have  killed  estuarine  fish  (Ingle, 
Cuervels,  and  Leinecker,  1955)  and  freshwater  fish  (Wallen,  1951)  in 
the  laboratory  by  subjecting  them  to  dense  concentrations  of  mud  and 
clay  particles;  death  was  attributed  to  the  gills  being  clogged  with 
silt.  The  concentrations  required  to  kill  fish,  however,  were  much 
higher  than  can  be  maintained  in  a bay  or  lake  environment.  Southgate 
(1960),  Jones  (1962),  and  O'Connor  and  Sherk  (1975)  observed  damage  to 
the  gill  lamellae  of  some  fish  associated  with  highly  turbid  water:  e.g.  , 
thickening  on  the  gill  lamellae,  fusion  of  lamellae  cells,  and  deter- 
ioration of  the  lamellae.  O'Connor  and  Sherk  (1975)  also  noted  that 
many  experimental  fish  exhibited  stress  behavior  and  tried  to  escape 
when  they  were  subjected  to  dense  suspended  mud  concentrations. 

57.  In  contrast  to  laboratory  studies,  estuarine  field  studies  in 
Alabama  ’’Ingle,  ]952)  , Louisiana  (Viosca,  1958)  , and  Texas  (Harper  and 
Hopkins,  1976)  have  shown  that  fish  and  shrimp  tend  to  congregate  in  the 
mud  plume  from  an  operating  dredge.  Movement  into  the  turbid  water  may 
have  been  in  response  to  resuspended  food  materials  or  to  escape  sight- 
feeding predators. 

58.  Ritchie  (1970)  studied  the  effects  of  dredging  and  disposal 
on  fishes  in  Chesapeake  Bay  find  observed  no  gross  detrimental  effects  on 
either  free  or  caged  adult  fish  or  on  their  eggs  or  larvae  in  or  near 
dredging  operations;  Ritchie  also  stated  that  fish  population  fluctua- 
tions were  most  influenced  by  seasonal  temperature  and  salinity  changes 
rather  than  by  dredged  material  disposal.  He  suggested  that  dredged 
material  disposal  should  occur  in  midwinter  when  fish  abundance  was  low. 

59.  Bardarik,  Alden,  and  Shema  (no  date)  observed  no  effect  on 
fishes  from  sand  and  gravel  dredging  in  the  Allegheny  River.  Briggs  and 
O'Connor  (1971)  observed  that  fish  populations  of  a shallow  New  York 
estuary  preferred  naturally  vegetated  bottoms  over  that  offered  by 


dredged  sand  deposits.  Stickney  (1972)  noted  no  dredging  effects  on 
ichthyofauna  of  a Georgia  estuary.  Neither  Case  (1974)  nor  Harper  and 
Hopkins  (1976)  could  detect  detrimental  effects  on  the  nekton  of  San 
Antonio  Bay,  Texas,  due  to  dredging.  No  significant  differences  in  num- 
bers or  diversities  of  fishes  have  been  observed  between  dredged  ma- 
terial disposal  sites  and  natural  areas  off  either  the  mouths  of  the 
Sabine-Neches  Waterway  or  Galveston  Bay  (U.  S.  Army  Corps  of  Engineers, 
1975a;  1975b).  Limited  sampling  off  Freeport,  Texas,  by  the  Corps  of 
Engineer  (1976)  indicated  that  more  species  of  fish  were  associated 
with  a dredged  material  disposal  area  than  with  a nearby  unaltered  area. 

60.  It  has  been  noted  by  the  U.  S.  Army  Cbrps  of  Engineers  (1974, 
1975a,  1975b)  that  dredged  channels  can  serve  as  fish  refuges  in  winter 
months  because  warmer  water  is  retained  in  the  deeper  channels  as  com- 
pared to  adjacent  shallower  areas.  Murawski  (1969)  agreed,  but  also 
stated  that  dredged  holes  may  contain  low  dissolved  oxygen  or  high 
hydrogen  sulfide  levels  and  may  lack  benthos;  under  such  conditions  fish 
populations  could  not  be  sustained. 

61.  Taylor  and  Saloman  (1968) , in  a study  of  the  effects  of 
dredginj  in  Boca  Ciega  Bay,  Florida,  found  that  more  fish  species  pre- 
ferred areas  outside  dredged  canals,  and  that  the  species  present  in  the 
canals  were  predominantly  midwater  fishes.  Although  fewer  fish  species 
were  present  in  the  canals,  total  biomasses  were  higher  than  in  adjacent 
waters.  A study  of  the  fauna  in  dredged  canals  of  southern  Louisiana  by 
Adkins  and  Bowman  (1976)  showed  that  the  largest  nekton  populations  were 
found  associated  with  the  open,  undisturbed  control  areas. 

Zooplankton 

62.  Studies  on  the  effects  of  dredging  activities  on  zooplankton 
are  lacking.  Flemer  et  al.  (1968)  detected  no  gross  effects  on  the 
zooplankton  due  to  dredging  in  Chesapeake  Bay.  O'Connor  and  Sherk 
(1975)  subjected  the  copepods,  Acartia  tonsa  and  Eurytemora  af finis,  to 
dense  concentrations  of  silt  in  the  laboratory  and  effected  an  initial 
reduction  in  the  feeding  rate  of  both  species;  the  feeding  rate  of 
Acartia  remained  low  while  that  of  Eurytemora  returned  to  control  values 
after  three  hr. 
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Phytoplankton 

63.  Field  studies  conducted  by  Flemer  et  al.  (1968)  and  Fiercer 
(1970)  in  Chesapeake  Bay  indicated  that  phytoplankton  production  was 
reduced  to  about  one-third  of  ambient  in  dredging-created  turbid  water 
and  that  the  suppression  lasted  until  ambient  conditions  were  reestab- 
lished. The  phosphate  and  nitrate  content  of  the  water  increased  50  and 
1000  times,  respectively,  but  caused  no  phytoplankton  bloom. 

64.  Cor less  and  Trent  (1971)  compared  phytoplankton  production  in 
a channelized  housing  development,  an  unaltered  marsh,  and  an  open  b^y 
in  Texas.  The  production  in  the  canals  was  8%  higher  than  in  the  marsh 
and  48%  higher  than  in  the  bay. 

65.  A study  by  Vittor  (1972,  1973)  in  Alabama  indicated  that 
phytoplankton  cell  densities  in  the  water  column  increased  while  dredg- 
ing occurred.  This  may  have  been  due  to  the  suspension  of  benthic  algal 
organisms  as  the  bottom  was  disturbed. 

66.  In  the  laboratory,  O'Connor  and  Sherk  (1975)  detected  up  to 
80%  reduction  in  phytoplankton  production  in  turbid  waters  as  compared 
with  controls.  The  reduction  occurred  as  the  amount  of  light  pene- 
trating the  water  decreased. 

Benthic  plants 

67.  In  1959  the  Gulf  Intracoastal  Waterway  channel  was  dredged 
through  Redfish  Bay,  Texas,  a very  shallow  bay  with  extensive  beds  of 
turtle  grass  (Thalassia) . The  distribution  of  the  sediments  deposited 
along  the  edge  of  the  channel  was  described  by  Hellier  and  Kornicker 
(1962) , and  Odum  (1963)  described  the  effects  of  channel  dredging  on  the 
vegetation.  They  found  that  the  sediment  continued  to  spread  from  the 
banks  for  months  after  dredging  stopped  and  that  a temporary  decrease  in 
photosynthesis  occurred.  The  next  year,  however,  an  exceptionally  good 
growth  of  plants  was  observed  in  areas  not  smothered  by  silt.  Nutrients 
released  by  dredging  may  have  caused  the  growth. 

68.  Godcharles  (1971)  studied  the  effect  of  harvesting  small 
clams  hydraulically  on  benthic  communities  in  Florida.  Sea  grasses  had 
not  recolonized  any  dredged  area  within  a year  after  dredging  occurred. 


PART  III:  THE  STUDY  AREA 


69.  Galveston  Island  is  part  of  a chain  of  geologically  Recent 
barrier  islands  that  skirt  the  greater  part  of  the  northwestern  Gulf  of 
Mexico.  The  island,  which  has  a northeast-southwest  trend,  is  about  48 
km  long  and  tapers  from  an  eastern  width  of  about  4 km  to  a blunt  point 
at  the  western  end.  West  Bay,  which  borders  most  of  the  landward  side 
of  Galveston  Island,  is  continuous  with  the  other  bodies  of  water  that 
constitute  the  Galveston  Bay  system:  Galveston  Bay,  Trinity  Bay,  and 
East  Bay.  Galveston  Island  is  separated  from  Bolivar  Peninsula  to  the 
northeast  by  Bolivar  Roads  and  from  the  mainland  to  the  southwest  by  San 
Luis  Pass  (Figure  1) . Two  jetties,  north  and  south,  project  into  the 
Gulf  in  an  easterly  direction  from  Bolivar  Peninsula  and  Galveston 
Island,  respectively. 

70.  The  principal  study  area  for  the  biological  investigations 
was  the  dredged  material  disposal  site  offshore  from  Galveston.  Other 
study  areas  included  a segment  of  the  entrance  channel  and  a possible 
control  site  northeast  of  the  entrance  channel.  This  latter  site  was 
found  to  be  sedimentologically  and  biologically  different  from  the 
disposal  area  and  was  therefore  abandoned. 

Dredged  Material  Disposal  Site 

71.  The  northern  corner  of  the  DMDS  is  approximately  4.3  km 
southeast  of  the  old  lighthouse  on  the  end  of  the  south  jetty.  The  DMDS 
is  nearly  rectangular,  with  sides  of  5.6  km  by  3.2  km;  the  rectangu- 
larity  of  the  site  is  destroyed  by  the  oblique  northwestern  margin 
(Figure  2).  The  long  axis  of  the  site  is  oriented  northwest-southeast, 
perpendicular  to  coastal  trend.  It  is  bounded  by  parallels  29°18.0'  and 
29°14.4',  north  latitude  on  the  north  and  south  comers,  respectively, 
and  by  parallels  94°37.1'  and  94°41.5'  west  longitude  on  the  east  and 
west  corners,  respectively.  There  are  no  markers  delineating  the  pe- 
riphery of  the  DMDS.  One  may,  however,  approximate  the  northeastern 
boundary  by  aligning  the  south  jetty  light  with  buoy  10  in  the  outer  bar 
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channel  or  by  running  a line  128°  from  the  lighthouse.  One  may  ap- 
proximate the  northwestern  boundary  by  running  a line  232°  from  the  sea 
buoy.  It  is,  therefore-,  relatively  easy  for  a moderately  experienced 
helmsman  or  navigator  with  a radar  unit  to  determine  when  his  vessel  has 
entered  the  disposal  site. 

Galveston  Ship  Channel 

72.  There  are  three  legs  of  the  Galveston  channel  system  from 
which  dredged  material  is  removed  and  deposited  offshore:  the  entrance 
channel,  the  outer  bar  channel,  and  the  inner  bar  channel  (Figure  2). 

The  entrance  channel  bears  294°  from  the  sea  buoy.  It  is  7.8  km  long 
and  240  m wide  and  has  a controlling  depth  of  12.6  m below  mean  low 
water  (MU7) . The  outer  bar  channel  bears  275°  from  its  junction  with 
the  entrance  channel.  It  is  1.4  km  long  and  240  m wide  and  has  a con- 
trolling depth  of  12.6  m below  MLW.  The  inner  bar  channel  bears  259° 
from  its  junction  with  the  outer  bar  channel.  It  is  4.4  km  long  and  240 
m wide  and  has  a controlling  depth  of  12  m below  MLW  (National  Ocean 
Survey  chart  11323,  edition  37,  26  Ap-il  1975).  The  inner  and  outer  bar 
channels  lie  entirely  within  the  jetties.  Most  of  the  entrance  channel 
is  unprotected. 


Abiotic  Characteristics  of  the  Study  Area 


Climate 

73.  The  climate  of  the  Galveston  area  is  subtropical  with  short, 
mild  winters  and  long,  hot  summers.  Summer  conditions  extend  from  about 
May  through  September  with  highest  temperatures  occurring  in  July  and 
August.  Winter  conditions  extend  from  December  through  February,  when 
intrusions  of  cold,  dry  air  alternate  with  warmer,  more  humid  days. 

Long  periods  of  subfreezing  temperatures  are  rare,  and  significant 
amounts  of  snow  are  even  rarer  (SEADOCK,  1975) . 

74.  According  to  Thornwaite's  (1948)  system  (followed  by 
Hedgpeth,  1953)  the  climate  of  the  Gulf  coast  ranges  from  semi-arid 
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(<63  cm  of  rain/year)  in  southwest  Texas  to  humid  (>152  cm  of  rain/year) 
from  Louisiana  to  Texas.  Galveston  (114  to  152  cm  of  rain/year)  lies  in 
the  transition  zone  between  the  moist  subhumid  zone  (Port  Lavaca  to 
Galveston) , in  which  moisture  loss  and  gain  are  balanced  or  tend  toward 
a surplus,  and  the  humid  zone  (Galveston  to  Florida)  with  a moderate 
moisture  excess.  Parker  (1960)  modified  Thornwaite's  system  somewhat  by 
including  the  coast  of  Texas  from  the  Texas-Louisiana  border  to 
Matagorda  Bay  in  the  moist  subhumid  zone  (receiving  76-127  cm  of  rain/ 
year)  and  Matagorda  Bay  to  Corpus  Christi  in  the  dry  subhumid  zone  (25- 
76  cm  of  rain/year) . 

75.  The  average  annual  rainfall  in  .the  Galveston  area  between 
1931  and  1960  was  106  cm/year.  After  subtracting  evaporation  and  plant 
transpiration,  the  Galveston-Houston  area  had  from  12.7  to  20.3  cm/year 
excess  moisture  from  precipitation.  The  area  also  had  a more  uniform 
rainfall  distribution  than  the  coastline  to  the  southwest  (Fisher  et 
al.,  1972;  SEADOCK,  1975). 

76.  The  average  annual  air  temperature,  1930  to  1960,  in  the 
Houston-Galveston  area  was  21°C  (Bouma  et  al.,  1976;  Fisher  et  al. , 
1972).  The  average  calendar  seasonal  temperatures  were:  winter, 

18.3°C;  spring,  20.56C;  summer,  28DC;  and  fall,  22.2°C.  Temperature 
maxima  were  rarely  above  32°C.  Average  monthly  temperature  data  re- 
corded from  Galveston  are  shown  in  Table  1. 

Water  temperature 

77.  Historical  water  temperature  data  from  the  vicinity  of 
Galveston  were  obtained  from: 

a.  National  Ocean  Survey  water  temperature  records  from 
the  Galveston  Channel  at  Pier  22,  1922-1975  (un 
published) ; 

b.  Published  (Temple,  Harrington,  and  Martin,  1977)  and 
unpublished  data  collected  by  personnel  of  the  National 
Marine  Fisheries  Service  (NMFS) , 1963-1965;  and 

c.  Nearshore  surface  water  temperature  data  collected  by 
Harper  (1970),  1968-1969. 

78.  According  to  National  Ocean  Survey  records,  the  trend  of  the 
average  monthly  water  temperature  (1922-1975)  was  a smooth,  almost  bell- 
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shaped  curve  (Figure  3).  Fcr  five  months,  January,  February,  March, 
November,  and  December,  the  average  temperature  was  less  than  20°C.  For 
two  months,  July  and  August,  it  was  slightly  above  30°C. 

79.  The  National  Ocean  Survey  data  also  indicated  that  the  av- 
erage water  temperature  for  the  Galveston  area  has  decreased.  Table  2 
compares  the  average  monthly  water  temperatures  for  the  periods  1922 
through  1949  and  1950  through  1975.  The  average  monthly  temperatures 
were  lower  in  all  months  in  the  1950-1975  period,  but  the  decrease  was 
largest  in  the  winter  months.  A consequence  of  an  increasing  disparity 
between  summer  and  winter  temperatures  might  be  the  inability  of  many 
stenothermal  organisms  to  survive  the  entire  year. 

80.  In  Figure  4 the  average  annual  water  temperatures  (data  in 
Table  Al)  are  compared  with  temperatures  from  the  warmest  month,  August, 
and  the  coolest  month,  January.  The  average  annual  temperatures  have 
decreased  gradually  and  for  the  past  10  years  have  fluctuated  slightly 
around  22 °C. 

81.  The  average  August  water  temperature  remained  remarkably 
constant  throughout  the  54-year  period,  oscillating  slightly  above  and 
below  30°C.  Two  major  perturbations  occurred  during  this  period: 
between  1925  and  1929,  the  average  August  temperature  increased  from  30 
to  33.5°C  [the  maximum  recorded  Galveston  Channel  water  temperature  was 
38.9°C  (102°F)  in  August  1929] ; and  between  1964  and  1967,  the  average 
temperature  decreased  from  30  to  28°C. 

82.  The  average  January  water  temperature  has  been  much  more 
variable  than  the  August  temperature.  Figure  4 indicates  a trend  of 
decreasing  water  temperature  through  the  1960's.  This  decrease  is 
demonstrated  in  Table  3,  which  lists  the  average  January  water  tem- 
perature for  10-year  intervals  (the  first  and  last  years  of  the  in- 
tervals are  somewhat  arbitrary  but  were  chosen  because  a nine-year 
period  (1949-1957)  of  warmer  temperatures  was  immediately  followed  by  an 
11-year  period  (1958-1968)  of  generally  cooler  temperatures) . Average 
January  water  temperatures  were  highest  between  1922  and  1938.  Since 
then  there  have  been  alternating  temperature  decreases  and  increases  to 
the  present,  but  the  overall  trend  has  been  toward  lower  temperatures. 


83.  Temple,  Harrington,  and  Martin  (1977)  plotted  the  monthly 
average  surface  and  bottom  water  temperatures  recorded  in  5 depth  zones 
in  the  northwestern  Gulf  of  Mexico  during  the  NMFS  study,  viz:  7.3, 
13.7,  27.5,  45.8,  and  73.2  m depths.  Within  each  depth  zone  the  tem- 
perature trends  were  similar  between  years  and  differences  between 
depths  were  consistent.  At  7.3-  and  13.7-m  stations  (well  within  the 
depth  range  of  the  dredged  material  disposal  si  ' the  water  column  was 
essentially  isothermal  except  in  the  spring  when  _he  bottom  water  warmed 
more  slowly  than  the  surface  water.  At  27.5  m and  deeper,  the  disparity 
between  surface  and  bottom  water  increased. 

84.  Station  W53  of  the  NMFS  study  was  located  approximately  1200 
m southeast  of  the  south  jetty  lighthouse,  somewhat  less  than  half  the 
distance  from  the  jetty  to  the  DMDS  (29°19'  north  latitude,  94°41'  west 
longitude)  (Figure  2) . Because  station  W53  was  not  on  a transect,  the 
water  temperature  data  have  not  been  published  and  were  supplied  by  Mr. 
Robert  F.  Temple,  formerly  of  the  NMFS  Galveston  Laboratory.  The 

data  from  NMFS  station  W53  (supplemented  by  data  from  station  W55)  off 
San  Luis  Pass  in  7.3-m  depth  (Table  A2) , agreed  with  the  findings 
of  Temple  et  al.  (1977);  the  water  column  was  virtually  isothermal 
except  for  one  or  two  months  during  the  spring  warming  trend  and  the 
trends  were  similar  from  year  to  year  (Figure  5).  The  water  temperature 
trends  off  Galveston  Island  recorded  by  Harper  (1970)  were  similar  to 
those  of  the  NMFS  study  (Figure  6;  Table  A3) . 

85.  During  the  present  study,  the  water  column  was  usually  iso- 
thermal and  followed  essentially  the  same  temporal  trend  as  previously 
described  (Figure  7,  Table  A4;  if  temperatures  were  similar  for  several 
consecutive  days,  they  were  averaged  and  reduced  to  one  data  point) . On 
a short-term  basis,  however,  the  temperature  of  the  water  in  the  study 
area  can  change  quickly;  a 6°C  increase  in  temperature  occurred  between 
15  April  and  3 May  and  a 4°C  decrease  occurred  between  20  and  28 
September.  The  sediment  temperature  was  more  stable  on  a day-to-day 
basis  (Table  A4) . The  sediment  temperature  gradually  increased  to  a 
summer  high  of  28°C  and  gradually  decreased  to  a winter  low  of  12°C 
(Figure  7) . On  the  few  occasions  when  the  temperature  of  the  deeper 


sediment  (10-20  cm  subsurface)  of  a sample  was  recorded,  it  was  observed 
that  the  deeper  sediment  was  one  to  two  degrees  cooler  in  the  summer  and 
one  to  two  degrees  warmer  in  the  winter  than  the  near  surface  sediments. 
It  would  appear  that  the  deeper  dwelling  benthos  enjoy  a habitat  not 
subjected  to  erratic  temperature  fluctuations. 

86.  The  temperature  trends  recorded  in  Galveston  Channel  in  1974 
and  1975  (Figure  8)  indicated  that  temperatures  were  near  normal  in  both 
years  and  should  not  have  caused  a major  change  in  biological  popula- 
tions prior  to  or  during  the  study. 

Freshwater  discharge 

87.  The  Trinity  River,  with  a drainage  area  of  45,242  km2  is  the 
principal  source  of  fresh  water  entering  the  Galveston  Bay  complex. 

This  river  discharges  its  water  into  upper  Trinity  Bay  via  several 
distributaries.  The  San  Jacinto  River  system  is  the  second  major  source 
of  fresh  water.  The  water  from  its  7323  km2  drainage  area  flowed  di- 
rectly into  upper  Galveston  Bay  prior  to  1954.  On  9 April  1954,  water 
storage  began  in  Lake  Houston;  since  then  water  from  the  San  Jacinto 
River  system  has  directly  entered  upper  Galveston  Bay  only  when  the  lake 
level  was  higher  than  the  spillway  crest.  Most  of  the  remaining  fcesh 
water  input  into  Galveston  Bay  is  via  numerous  bayous  that  snake  through 
the  Houston  area  and  Harris  County. 

88.  Frior  to  the  1930 's  the  egress  of  fresh  water  into  the  Gulf 
of  Mexico  was  hindered  to  some  extent  by  the  presence  of  Redfish  Reef, 
which  crossed  Galveston  Bay  from  Redfish  Point  to  Eagle  Point.  The 
barrier  was  so  effective  that  salinities  in  upper  Galveston  Bay  and 
Trinity  Bay  were  very'  low.  Galtsoff  (1931)  studied  the  oyster  beds  of 
Texas  bays  and  found  that  oyster  production  on  both  sides  of  Redfish 
Reef  was  poor;  the  salinity  was  too  low  on  the  north  side  and  too  high 
on  the  south  side  (the  high  salinity  per  se  was  not  detrimental  to  the 

. oysters  but  permitted  the  survival  of  oyster  pests,  predators,  and  dis- 
eases) . He  recommended  that  portions  of  Redfish  Reef  be  dredged  to 
permit  greater  mixing  of  saltwater  and  freshwater  masses.  This  was 
accomplished  in  the  1930’ s and  since  that  time  lower  Galveston  Bay  has 
had  a more  constant  inflow  of  fresh  water.  The  fluctuations  in  the 
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amount  of  fresh  water  being  discharged  determine  the  salinity  of  the 
Galveston  Bay  complex  and,  to  some  extent,  the  DMDS  because  it  lies 
in  the  path  of  the  water  being  discharged  from  Galveston  Bay. 

89.  The  average  monthly  freshwater  discharge  (1950-1975)  into 
Galveston  Bay  is  compared  with  the  average  monthly  salinity  (1950-1975) 
in  Galveston  Channel  in  Figure  9 (freshwater  discharge  data  in  Table 

A5) . The  freshwater  and  salinity  trends  are  inversely  correlated  except 
during  the  months  of  November  and  December.  The  annual  average  fresh- 
water discharge  is  compared  with  the  average  of  the  annual  freshwater 
discharge  for  a 26-year  period  (1950-1975)  in  Figure  10  (data  in  Table 
A6)  . 

Salinity 

90.  Historical  salinity  data  from  the  vicinity  of  Galveston  were 
obtained  from: 

a.  National  Ocean  Survey  data  from  the  Galveston  Channel, 
1922-1975,  and  the  Flagship  Pier  in  Galveston  (as  water 
density  data) , and 

b.  Nearshore  surface  salinity  data  collected  by  Harper 
(1970),  1968-1969. 

These  data  were  compared  with  recent  freshwater  discharge  data  collected 
from  rivers  and  streams  flowing  into  the  Trinity  Bay-Galveston  Bay 
complex  by  U.  S.  Geological  Survey  personnel.  Salinity  data  from  NMFS 
station  W53  off  the  south  jetty  are  not  available,  but  1963-1965  data 
from  station  W55  (in  7.3-m  depth  off  San  Luis  Pass)  were  included  for 
comparison  (Temple  et  al. , 1977) . 

91.  The  average  (1923-1975)  monthly  Galveston  Channel  salinities 
(derived  by  conversion  of  National  Ocean  Survey  density  data)  decreased 
gradually  from  January  to  a low  in  May.  The  May  salinity  low  was  fol- 
lowed by  a rapid  increase  to  an  August  high,  followed  by  a decreasing 
trend  (a  slight  increase  occurred  in  November)  through  December  (Figure 
11).  On  the  average,  the  salinity  ranged  from  20.5  ppt  in  May  to  28.5 
ppt  in  August. 

92.  Galveston  Channel  water  would  be  classified  as  polyhaline 
brackish  water  (Redeke,  1933),  oligohaline  marine  water  (Ekman,  1953), 
(mixo)  polyhaline  water  ["The  Venice  System  of  1958"  according  to  Remane 
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and  Schlieper  (1971)],  or  brackyhaline  sea  water  (Hiltermann,  1949, 

1966) , all  of  which  refer  to  a salinity  range  of  about  18  to  30  ppt. 
There  is  a plethora  of  terminology  associated  with  the  salinity  gradient 
from  fresh  water  to  sea  water,  but,  as  Remane  and  Schlieper  (1971) 
remarked,  "It  is  more  difficult  to  demark  brackish  water  from  sea  and 
fresh  water  since  all  gradations  occur  and  any  boundary  is  artificial." 

93.  The  annual  average  salinities  recorded  in  the  Galveston 
Channel  show  distinct  trends  of  increasing  and  decreasing  salinities 
(Figure  12;  data  in  Table  A7) . The  mean  salinity  from  1922  through  1975 
was  24.2  ppt.  Low  salinities  occurred  between  1923  and  1926,  followed 
by  10  years  of  moderate  to  low  salinities.  Low  salinities  prevailed 
between  1941  and  1950.  The  effect  of  the  "seven-year  drouth"  may  be 
seen  between  1951  and  1956  when  the  salinities  were  higher  than  average. 
In  1954,  the  year  of  the  highest  average  salinity  recorded,  the  July  and 
August  salinity  maxima  were  37.1  and  37.5  ppt,  respectively,  while 
minima  were  29.9  and  32.5  ppt,  respectively.  These  high  values  indicate 
that  freshwater  discharge  into  the  Galveston  Bay  system  was  so  low  that 
evaporation  exceeded  input.  Following  the  drouth  were  four  years  of 
near  average  salinities.  From  1962-1971  the  salinity  was  average  or 
above  average  except  for  1968.  The  last  three  years  for  which  records 
are  available  (1972-1975),  have  been  low  salinity  years. 

94.  National  Ocean  Survey  data  also  show  that  salinities  for  the 
Galveston  area  have  increased  since  1922.  Table  4 compares  the  average 
salinity  each  month  for  the  periods  1922  through  1949  and  1950  through 
1975.  In  all  months  except  August,  September,  and  October,  the  average 
salinity  has  increased  at  least  1 ppt;  the  March  increase  was  3.5  ppt. 
This  increase  may  be  related  to  increased  water  impoundment  or  diversion 
and  usage  along  the  rivers  and  streams  draining  into  Galveston  Bay. 

95.  Temple  et  al.  (1977)  described  the  monthly  average  surface 
and  bottom  water  salinity  trends  for  5 depth  zones,  7.3,  13.7,  27.5, 
45.8,  and  73.2  m,  in  the  northwestern  Gulf  of  Mexico.  Within  each  depth 
zone,  the  trends  were  similar  between  years  and  differences  between 
depths  were  consistent  between  years.  The  water  was  essentially  iso- 
haline in  the  7.3-m  depth  zone.  At  the  13.7-m  stations,  the  bottom 
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salinity  was  slightly  more  stable  than  the  surface  salinity  and  became 
more  stable  with  increasing  depth.  The  authors  noted  that  marked  de- 
creases in  surface  salinity  along  the  Texas  coast  were  related  to  peak 
discharge  of  the  Mississippi  River , although  there  was  a time  lag  of  one 
to  two  months. 

96.  The  salinity  trends  from  NMFS  station  W55,  off  San  Luis  Pass 
in  7.3-m  depth,  are  shown  in  Figure  13  (Table  A8) . In  each  year  the 
lowest  salinity  was  recorded  in  or  near  May  and  the  highest  in  August. 
The  waters  were  essentially  isohalinc  as  described  by  Temple  et  al. 

(1977) . The  salinity  trends  followed  the  pattern  of  the  Galveston 
Channel  water,  but  the  salinities  were  generally  higher.  Salinity 
decreases  caused  by  local  freshwater  discharge  were  evident  each  spring 
(May) . 

97.  The  data  of  Harper  (1970;  Table  A9)  were  compared  in  Figure 
14  with  the  average  salinity  data  collected  off  the  Flagship  Pier  each 
month  for  the  1968-1969  period  of  study.  Trends  for  both  data  sets  are 
similar  and  reflect  a low  salinity  in  late  August  through  September 
followed  by  higher  salinities  in  November  and  December.  This  trend 
deviates  from  the  monthly  average  sa1  ‘.nity  trend  depicted  in  Figure  11 
and  illustrates  the  variability  in  salinity  due  to  irregular  rainfall 
and  subsequent  freshwater  discharge.  The  salinity  of  Galveston  area 
waters  is  a more  difficult  environmental  factor  to  predict  than  is 
temperature . 

93.  The  salinit'-  data  recorded  during  the  present  study  are 
depicted  in  Figure  15  (data  in  Table  A10) . As  with  temperature  data, 
similar  salinity  data  points  recorded  over  several  days  were  averaged 
and  presented  as  one  data  point.  During  April  through  June  1975,  the 
surface  salinity  was  less  than  22  ppt,  reaching  an  average  low  of  10.8 
ppt  on  3 May.  The  surface  salinity  increased  rather  rapidly  between 
late  June  and  mid- July  to  31  ppt,  or  higher.  No  samples  were  taken  in 
August. 

99.  By  early  September,  the  surface  water  salinity  had  decreased 
to  near  25  ppt  and  for  the  remainder  of  the  study,  fluctuated  2 to  3 ppt 
above  and  below  25  ppt.  The  bottom  water  salinity  generally  followed 
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the  surface  water  salinity  trend,  but  was  usually  1 to  2 ppt  higher. 
There  was  an  apparent  intrusion  of  high  salinity  bottom  water  into  the 
study  area  in  late  March-early  April. 

100.  The  trends  described  by  data  collected  during  this  study 
correspond  with  the  National  Ocean  Survey  data  trends,  but  the  Galveston 
Channel  average  salinities  were  generally  lower.  Salinity  data  were 
also  gathered  at  the  Flagship  Hotel  pier  by  the  National  Ocean  Survey, 
and  these  data  (Figure  16)  corresponded  more  closely  to  our  surface 
water  salinities  than  did  the  Galveston  Channel  data. 

101.  Figure  17  depicts  the  monthly  Galveston  Channel  salinities 
in  1974  and  1975,  both  prior  to  and  during  the  present  study.  These 
data  are  compared  with  the  average  monthly  salinity  for  the  period  1950- 
1975.  In  1974,  the  salinity  was  lower  than  average  in  spring,  near 
average  in  the  summer,  and  much  below  average  in  the  fall.  The  very  low 
salinity  conditions  continued  through  the  spring  of  1975.  The  salini- 
ties increased  during  the  second  half  of  1975,  but  remained  below  aver- 
age. The  very  low  salinities  present  during  the  fall  and  spring  of 
1974-1975  may  have  resulted  in  the  recruitment  of  species  that  could  not 
tolerate  the  higher  salinities  later  in  1975.  One  puzzling  aspect  of 
this  study  was  the  virtual  disappearance  of  the  acorn  worm  Balanoglossus 
between  April  and  July  1975,  concomitant  with  the  salinity  increase. 

This  organism  was  present  in  calculated  abundances  in  excess  of  10,000 
individuals/m2  in  some  samples  collected  in  May  1975.  Its  populations 
were  reduced  in  June  and  July  and  were  absent  from  the  September  sam- 
ples. 

Hydrographic  climate 

102.  As  is  evident  from  the  preceding  discussion  of  historical 
temperature  and  salinity  data,  the  hydrographic  climate  of  Galveston  has 
changed.  Figure  18  depicts  the  climatic  trends  for  the  periods  1922- 
1949  and  1950-1975.  The  climate  for  the  period  1922-1949  was  similar  to 
the  climate  depicted  by  Hedgpeth  (1953) , but  the  1950-1975  climate  was 
different  primarily  because  the  average  salinity  had  increased.  The  two 
diagrams  are  nearly  contiguous  from  August  through  October,  indicating 
that  water  temperature  and  salinity  during  the  summer  months  have 
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changed  little  with  time.  The  greatest  change  occurred  in  the  winter- 
spring months,  December  through  April. 


Bathymetry 

103.  According  to  data  collected  during  the  pilot  survey  (Bouma 
et  al.,  1976),  the  bottom  of  the  DMDS  was  smooth  with  a gradient  of 
about  1 m/km.  Water  depths  ranged  from  9.6  m at  the  western  comer  to 
15.5  m along  the  southeastern  boundary.  Isobaths  were  regularly  spaced 
and  tended  to  parallel  the  coastline  (Figure  19) . 

1C-1.  To  the  north  of  the  disposal  area,  two  topographic  highs 
disrupted  the  smooth  bottom  gradient.  The  larger  high  covered  rn  area 
of  about  2.5  km^  with  a maximum  relief  of  1.2  m.  • According  to  Bouma  et 
al.  (1976) , the  mound  resulted  from  dredged  material  disposal;  sediment 
samples  contained  large  chunks  of  Beaumont  Clay  dredged  from  the  en- 
trance channel.  The  smaller  high,  which  covered  an  area  of  approxi- 

o 

mately  0.4  km  and  having  a maximum  relief  of  about  0.6  m,  may  have  been 
a dredged  material  disposal  mound  also. 

105.  The  controlling  depth  of  the  entrance  and  outer  bar  channels 
is  21.6  m below  MLW.  The  inner  bar  channel  controlling  depth  is  12  m 
below  M'W.  Depths  of  the  channels  change  constantly  as  sediments  are 
either  transported  into  the  channel  or  removed  by  maintenance  dredging. 
Sediments 

106.  The  sediments  of  the  DMDS  were  sampled  by  geological  oceano- 
graphers (Coulthard,  1976)  and  by  biologists  during  the  pilot  study, 
these  data,  briefly  described  here,  are  reported  in  greater  detail  in 
the  report  on  the  physical-geological  aspects  of  this  study. 

107.  Coulthard' s analysis  indicated  that  there  were  three  major 
sediment  regimes  in  the  DMDS.  A narrow  band  of  clayey  sand  intruded  in 
the  northern  corner.  This  sand  graded  into  sand-silt-clay,  which  oc- 
cupied the  remainder  of  the  DMDS  except  for  a large  patch  of  silty  clay 
that  intruded  into  the  DMDS  from  the  southwest  (Figure  20) . Sedimento- 
logical  data  collected  by  the  biological  investigators  also  indicated 
there  were  three  major  sediment  regimes,  but  did  not  agree  with 
Coulthard's  analysis  (Figure  21).  A band  of  sediments  ran  diagonally 
across  the  DMDS  from  west  to  east  (interrupted  in  the  middle)  having  ap- 
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j-roximately  equal  percentages  of  sand  and  mud  (silt-clay).  To  the  north 
and  east  of  the  band,  the  sediments  were  primarily  sandy,  while  to  the 
south  and  west  silt-clay  predominated. 

Wind  and  waves 

108.  Two  principal  wind  regimes  dominate  the  coastal  area  of 

Texas:  southeasterly  winds  that  blow  persistently  from  March  through 

November  and  short-lived  strong  northerly  winds  ("northers")  from 
December  through  February  (Fisher  et  al.,  1972).  On  an  annual  average 
basis,  winds  blow  from  the  southeast  quadrant  about  50%  of  the  time  at 
an  average  speed  of  5.7  m/sec,  and  from  the  north  or  northeast  about  30% 
of  the  time  with  an  average  speed  of  6.7  m/sec  (SEADOCK,  1975). 

109.  Generally  the  seas  are  calm  in  the  summer  and  fall  and  mod- 
erate in  the  winter  and  early  spring.  Waves  greater  than  2 m in  height 
occur  20%  of  the  time.  Wave  periods  are  less  than  8 sec  80%  of  the 
time.  Prevailing  winds  from  the  southeast  develop  swells  that  are 
translated  into  extensive  wave  trains  when  the  waves  contact  the  bottom. 
Coastal  waves  often  “feel"  bottom  in  30  m of  water  and  can  cause  the 
suspension  of  sediment  into  the  water  column  (Fisher  et  al.,  1972; 
SEADOCK.  1975) . According  to  Curray  (1960)  most  of  the  shelf  within  the 
18-m  isobath  will  have  wave  surges  capable  of  moving  fine  sand  about  5% 


of  the  time.  Waves  "feel"  the  bottom  when  the  water  depth  is  one-half 
the  wave  length.  The  wave  length,  L,  may  be  calculated  from  the  period 
by  the  formula  | L = 1.56T2  | (modified  for  metric  system  from  Bascom, 
1571) , where  T is  the  wave  period.  Therefore,  the  depth  at  which  a wave 
of  a given  period  will  contact  the  bottom  may  be  calculated  using  the 

formula  | L = — — - | . The  DMDS  is  in  shallow  enough  water  that  waves 

with  periods  of  .3.6  and  4.5  sec  will  "feel"  bottom  at  the  inshore  and 
offshore  boundaries  of  the  DMDS,  respectively.  Wind  speeds  of  7.2  m/sec 
and  9.1  m/sec  will  produce  waves  of  4 and  5.1  sec,  respectively,  as- 
suming minimum  fetch  and  duration  conditions  are  met  (Williams,  1962). 

110.  Wind  data  collected  at  the  Buccaneer  Platform,  50  km  south 
of  Galveston,  from  1970  through  1972  indicated  that  winds  in  excess  of 
8.6  m/sec  occurred  from  the  northeast  through  the  southwest  about  25%  of 
the  time.  It  was  also  determined  that  the  annual  average  wind  speed 


recorded  at  the  Buccaneer  Platform  was  7.0  m/sec,  almost  4.5  m/sec  fast- 
er than  was  recorded  over  land  at  Galveston  (SEADOCK,  1975). 


111.  It  is  evident  from  the  above  data  that  water  depths  in  the 
DMDS  are  sufficiently  shallow  to  allow  bottom  agitation  by  waves  at 
least  25%  of  the  time.  Turbid  water  conditions  occur  frequently  in  the 
offshore  Galveston  area,  much  of  it  due  to  wave  action.  During  periods 
when  small  craft  warnings  are  posted  (winds  up  to  17  m/sec) , the  water 
is  usually  turbid  almost  to  the  horizon.  During  gale  force  winds,  which 
occur  infrequently  (winds  of  17-24  m/sec) , the  water  assumes  a chocolate 
brown  color  from  the  suspension  of  bottom  material.  Seas  occasionally 
become  so  large  that  the  entrance  channel  is  closed  to  vessel  traffic — 
this  occurred  once  during  the  project  and  caused  the  postponement  of  a 
scheduled  experimental  disposal  study  because  the  McFARLAND  had  to 
remain  in  port. 

112.  Strong  north  winds  occur  most  frequently  during  December 
through  February  although  they  may  occur  2 months  prior  to  or  subsequent 
to  this  period.  Northerly  winds  with  speeds  of  up  to  22  m/sec  accom- 
panying the  storms  effectively  flatten  nearshore  waves,  but  can  generate 
waves  in  excess  of  3 m offshore.  During  northers,  wind  pressure  piles 
bay  water  up  on  the  backside  of  Galveston  Island  and  Bolivar  Peninsula; 
the  resulting  hydrostatic  head  enhances  ebb  tides  and  partially  neu- 
tralizes flood  tides  (Fisher  et  al. , 1972) . If  the  cold  air  accom- 
panying the  front  drops  the  bay  water  temperature  quickly,  the  organisms 
in  the  DMDS  could  be  subjected  to  a very  rapid  temperature  change  as  the 
ebb  tide  flows  out  of  the  bay. 

113.  VJave  activity  in  the  study  area  had  a great  effect  on  this 
study.  The  short-period  waves  kept  the  research  vessel  in  constant 
motion,  and  frequently  waves  were  approaching  simultaneously  from  two  or 
three  directions.  Waves  often  were  running  50  to  90°  to  the  wind  or 
current,  which  kept  the  vessel  in  the  trough  when  it  was  anchored.  Few 
calm  days  were  experienced  during  the  study  period.  Wave  heights  of  1 
to  1.5  m were  commonly  encountered,  and  spade  core  sampling  was  dis- 
continued when  waves  attained  1.5  m or  more. 
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Currents 

114.  Currents  are  important  factors  in  the  dispersion  of  marine 
organisms.  Organisms  that  spend  their  entire  lives  in  the  plankton  are 
continually  transported  by  -currents,  and  the  larval  forms  of  fish  and 
bottom  invertebrates  may  spend  days  or  weeks  in  the  plankton.  The  upper 
waters,  which  enter  the  Gulf  of  Mexico  via  the  Yucatan  Channel,  are 
derived  principally  from  the  North  Equatorial  Current,  but  contain  a 
considerable  admixture  of  water  from  the  South  Equatorial  Current 
(Sverdrup,  Johnson,  and  Fleming,  1942) . Subtropical  Underwater  and 
Antarctic  Intermediate  water  also  enter  the  Gulf,  contacting  the  con- 
tinental shelf  at  100  m and  the  continental  slope  at  500-  to  700-m 
depths,  respectively  (Nowlin  and  McLellan,  1967). 

115.  Upon  entering  the  Gulf,  most  of  the  water  flows  through  the 
eastern  Gulf  and  out  the  Straits  of  Florida  as  the  Florida  Current 
(Hurbertz,  1967;  Nowlin  and  McLellan,  1967;  Leipper,  1970).  The  lo- 
cation of  the  eastern  Gulf,  or  Loop  Current,  is  quite  variable;  Leipper 
(1970)  found  a significant  seasonal  and  annual  variation  in  areal  ex- 
tent. The  Loop  Current  expands  progressively  into  the  Gulf  beginning 
early  in  the  year  and  may  reach  the  r'gion  of  the  Mississippi  Delta  by 
late  summer  or  fall.  For  more  detailed  discussions  of  this  current,  see 
Jones,  O'Brien,  and  Hsueh  (1973)  and  Maul  (1974). 

116.  After  flowing  through  the  Straits  of  Yucatan,  the  current 
divides  into  northerly  and  westerly  components.  The  westerly  component 
flows  eastward  past  the  Gulf  of  Campeche  and  northward  along  the  eastern 
Mexican  coast.  The  northerly  component  flows  toward  the  northern  Gulf 
and  divides  into  easterly  (Loop  Current)  and  westerly  components.  The 
westerly  component  flows  along  the  Louisiana  and  Texas  coasts,  con- 
verging with  the  current  flowing  north  along  the  Mexican  coast  (Curray, 
1960;  Nowlin,  1971).  Mississippi  River  water  entering  the  current 
regime  may  be  carried  with  the  Loop  Current  (Maul,  1974)  or  to  the  west, 
effecting  a decrease  in  salinity  along  the  Louisiana  and  Texas  coasts 
(Temple  et  al.,  1977). 

117.  The  current  regimes  in  the  northwestern  Gulf  were  described 
by  Curray  (1960),  Kimsey  and  Temple  (1962,  1963),  SEADOCK  (1975),  and 
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NOAA  Gulf  Fisheries  Center  (1976).  According  to  Curray  (1960),  the 
shelf  currents  along  the  Louisiana  coast  are  to  the  west  and  the  cur- 
rents off  the  Rio  Grande  River  are  to  the  north  throughout  the  year; 
windstress  plays  an  important  role  in  the  direction  of  current  flow  cff 
the  central  Texas  coast  only.  In  other,  more  localized  studies  off 
Padre  Island  (Watson  and  Behrens,  1970)  and  Port  Aransas,  Texas  (Smith, 
1975) , local  windstress  was  also  cited  as  the  primary  driving  force  of 
nearshore  surface  currents. 

118.  Early  in  the  year,  from  January  through  March,  the  currants 
along  the  Texas  coast  are  westward  to  southwestward  (alongshore)  in 
response  to  easterly  winds.  The  resultant  winds  shift  gradually  to  the 
southeast  or  south-southeast.  During  the  shift,  the  current  undergoes  a 
period  of  transition  from  March  through  May  with  no  clearly  defined 
north  or  south  components.  In  June  and  July,  the  current  flowing  north- 
ward along  the  Mexican  coast  is  strengthened  by  the  southeasterly  winds, 
pushing  the  area  of  convergence  ahead  of  it  to  the  northeast.  Depend- 
ing on  conditions,  the  convergence  ultimately  intrudes  northward  to 
between  Corpus  Christi  and  Freeport,  Texas.  Because  of  the  coastal 
configuration,  currents  in  the  Galveston  area  are  onshore  in  Augus  and 
may  cause  the  "blue  water"  phenomenon;  i.e.,  clear  Gulf  water  is  pushed 
in  close  to  the  shoreline  where  the  water  is  normally  quite  turbid. 

119.  In  September  the  winds  become  easterly  and  the  convergence 
begins  retreating  along  the  coast  as  the  westward,  flowing  current  in- 
creases in  strength.  The  winds  in  October  through  December  have  an 
easterly  to  northeasterly  component,  which  acts  to  drive  the  convergence 
southwestward  to  the  vicinity  of  the  Rio  Grande  River. 

120.  The  existence  of  the  convergence  has  been  known  for  a long 
■time.  Sweitzer  (1898)  described  it  as  an  area  of  agitation  of  about 
260  km^  off  Aransas  Pass,  Texas.  It  has  been  called  the  graveyard  of 
ships  (Leipper,  1954)  and  the  Whirlpool  of  the  Gulf  (Curray,  1960). 

121.  Current  meters  were  installed  in  the  DMDS  near  the  inshore 
margin  (10-m  depth)  and  near  the  offshore  margin  (15-m  depth).  Bouma  et 
al.  (1976)  and  Moherek  (1976)  described  the  results  of  these  studies. 

The  significant  findings  of  these  studies  were  that  net  current  movement 
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was  dominated  by  SW  or  SE  vectors  (alongshore  or  offshore)  and  that 
current  reversals  occurred  periodically.  Bouma  et  al.  (1976)  attributed 
the  reversals  to  changes  in  tidal  cycle  conditions  from  diurnal  to  semi- 
diurnal. Tidal  flow  in  and  out  of  Galveston  Bay. was  considered  to  be 
the  principal  driving  force  of  the  observed  currents;  local  windstress 
was  considered  negligible. 

122.  Instantaneous  current  profiles  taken  in  the  DMDS  indicated 
that  the  current  direction  tended  to  rotate  clockwise  with  depth  and 
that  the  speed  decreased  with  depth  (Bouma  et  al.  , 1976).  The  data 
indicated  that  bottom  currents  of  0.1  to  0.2  m/sec  were  common,  but  that 
under  proper  conditions  of  wind  and  tide  flow,  currents  on  the  order  of 
0.5  m/sec  occurred. 

123.  Sundborg  (1956)  calculated  that  a current  speed  of  0.35 
m/sec  at  1 m above  the  bottom  was  required  to  pick  up  and  move  fine 
quartz  sand,  although  once  in  motion,  a lower  current  speed  would  keep 
the  sand  in  motion.  These  conditions  are  met  part  of  the  time  as  shown 
by  sediment  tracer  studies  conducted  by  Hall  (1976)  in  the  vicinity  of 
the  northern  corner  of  the  DMDS. 

3?4.  The  field  crews  observed  very  strong  currents  on  several 
occasions  during  coring  operations.  During  these  periods,  difficulty 
was  encountered  in  getting  the  spade  corer  to  trigger  because  the  cur- 
rent was  causing  it  to  land  in  an  unstable  position  and  fall  over. 

Tides 

125.  The  Gulf  of  Mexico  experiences  three  basic  types  of  tides, 
viz;  diurnal,  semidiurnal,  and  mixed,  with  the  diurnal  component  being 
the  largest.  The  mixed  tide  is  separated  into  mixed  diurnal  and  mixed 
semidiurnal,  depending  on  the  harmonic  components.  The  south  jetty 
experiences  a mixed  diurnal  tide  in  which  there  are  "more  days  of  the 
occurrence  of  two  high  waters  and  two  low  waters  each  fortnight  near  the 
times  of  the  moon's  crossing  of  the  equator  in  the  years  of  minimum 
inclination  of  the  moon's  orbit"  (Marmer,  1954).  In  practice,  the  tides 
at  the  entrance  channel  are  semidiurnal  during  equatorial  tides  and 
diurnal  during  tropic  tides  (moon  at  maximum  declination  north  or  south 
of  the  equator) . 


42 


126.  The  tidal  range  is  small,  usually  less  than  30  to  60  cm. 
Occasionally,  strong  winds  combined  with  spring  tidal  conditions  produce 
water  levels  up  to  90  cm  above  or  below  normal  (SEADOCK,  1975;  Bouma  et 
al.,  1976). 

Infrequently  Occurring  Abiotic  Events  That  are  Likely  to 
Adversely  Affect  the  Biota  of  the  Study  Area 


Floods  and  drouths 

127.  During  very  high  freshwater  discharge,  Galveston  Bay  and 
part  of  the  nearshore  area  can  be  rendered  essentially  fresh;  the  min- 
imum salinity  recorded  by  the  National  Ocean  Survey  in  the  Galveston 
Channel  was  0.4  ppt  in  November  1960.  Very  low  salinities  can  effect 
drastic  changes  in  the  benthic  populations  and  cause  a migration  of 
nektonic  forms  into  more  saline  waters  as  documented  by  Harper  and 
Hopkins  (1976)  in  San  Antonio  Bay.  During  periods  of  low  freshwater 
discharge,  saline  water  will  invade  much  of  the  Galveston  Bay  complex. 
Salinities  in  the  low-  to  mid-20  ppt  range  recently  have  been  recorded 
in  Trinity  Bay  (Mackin,  1971)  and  upper  Galveston  Bay  (G'illard,  1974). 

It  is  probable  that  during  the  "seven-year  drouth,"  much  of  the 

Galvt  ston  Bay  area  and  most  certainly  the  area  of  the  DMDS  had  oceanic 
salinities  part  of  the  time.  [hiring  periods  of  low  freshwater  dis- 
charge, high  salinity  fauna  and  flora  fill  the  ecological  niches  vacated 
by  the  less  tolerant  biota  (Parker,  1955) . When  estuarine  salinity 
conditions  are  reestablished,  the  high  salinity  fauna  are  killed  as  was 
documented  by  Hoese  (1960)  in  Mesquite  Bay,  Texas. 

Severely  cold  air  temperatures 

128.  A factor  in  the  survival  or  death  of  marine  biota  in  the 
vicinity  of  Galveston  (and  the  entire  Gulf  coast)  is  the  passage  of  cold 
fronts  or  cold  waves  ("northers").  An  especially  severe  cold  front 
("blue  norther")  following  a period  of  mild  temperatures  can  cause 
extensive  mortalities  among  poikilotherm  (cold-blooded)  fish  and  in- 
vertebrates and  thus  cause  a considerable  reduction  in  the  biomass  of 
the  area. 
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129.  Severe  cold  spells  cause  mortalities  of  fish  and  inverte- 
brates every  few  years.  Reports  of  such  mortalities  along  the  Gulf 
coast  prior  to  1940  have  been  made  by  Willcox  (1887) , Bangs  (1895) , 

Finch  (1917),  Storey  and  Gudger  (1936),  and  Storey  (1937).  There  are  no 
written  records  of  such  mortalities  on  the  Texas  coast  prior  to  a 1940 
cold  wave,  but  oral  reports  to  Gordon  Gunter  (1941)  by  Texas  Game,  Fish, 
and  Oyster  Commission  personnel  indicated  that  freezes  in  1917  and  1924 
were  very  destructive  to  fish  in  Texas.  There  were  also  very  severe 
freezes  in  1886  and  1899  that  probably  caused  extensive  mortalities. 

The  lowest  air  temperature  ever  recorded  at  Galveston  was  -13°C  in  1899 
(Gunter,  1941) . ' 

130.  According  to  Gunter  (1945) , the  Texas  coast  experienced  a 

hard  cold  spell  every  14  years  on  the  average  between  1856  and  1940. 

Less  damaging  cold  spells  occurred  at  more  frequent  intervals.  Since 

1940,  severe  cold  fronts  that  did  considerable  damage  to  marine  life 

have  occurred  in  1947  (Baughman,  1947;  Gunter,  1947a)  and  in  1951 

(Gunter  and  Hildebrand,  1951) . Less  severe  mortalities  have  occurred  in 

1941  (Gunter  and  Hildebrand,  1951),  1942  (Gunter,  1945;  1947b),  and  1949 

* 

(Guntr.r  and  Hildebrand,  1951). 

131.  The  lowest  temperature  attained  during  a cold  wave  appar- 
ently is  not  the  most  destructive  factor.  The  coldest  temperatures 
during  the  cold  wave  of  1951  were  lower  than  the  1940  temperatures,  but 
mortalities  were  less  in  1951.  The  severity  of  the  effect  appears  to  be 
dependent  on  the  rapidity  of  the  temperature  drop  (Story  and  Gudger, 
1936;  Gunter,  1945;  Gunter  and  Hildebrand,  1951)  and,  to  an  extent,  the 
size  of  wind-generated  waves  that  disturb  the  bottom.  The  1940  cold 
front  was  the  first  hard  one  of  the  year  and  the  temperature  fell  ra- 
pidly; at  Port  Aransas,  Texas,  290  km  southwest  of  Galveston,  the  air 
temperature  fell  from  18  to  -4°C  in  4 hours.  The  lowest  water  temp- 
erature recorded  was  4°C.  Ice  formed  along  the  margins  of  the  bays.  • 
The  mortality  rate  was  catastrophic.  In  contrast,  the  cold  spell  of 
1951  came  on  gradually  and  was  preceded  by  lesser  cold  fronts.  At  Port 
Aransas,  even  though  the  air  and  water  temperatures  fell  to  -8  and  3°C, 
respectively,  the  mortalities  were  less  (Gunter  and  Hildebrand,  1951). 
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132.  It  is  probable  that  events  prior  to  and  during  the  1951  cold 
wave  caused  fish  to  move  to  deeper  water  or  allowed  them  to  acclimate 
before  the  extreme  cold  occurred.  A Texas  Game,  Fish,  and  Oyster 
Commission  official  observed  tons  of  numbed  fish  being  swept  out  of  San 
Luis  Pass  (at  the  southwest  end  of  Galveston  Island)  during  the  1940 
freeze,  but  because  few  fishes  were  found  on  the  beaches,  he  believed 
they  revived  in  the  warmer  waters  of  the  Gulf  (Gunter,  1941) . Gunter 
(1945)  showed  that  fish  migrate  out  of  the  bays  with  the  onset  of  cooler 
temperatures  of  the  fall.  Thus,  it  is  probable  that  if  the  temperature 
decreases  gradually,  the  fish  have  the  opportunity  to  migrate  to  deeper 
Gulf  waters;  severe  mortalities  are  caused  when  the  fish  are  not  fore- 
warned. 


133.  Storey  (1937)  postulated  that  fish  with  tropical  distri- 
bution were  killed  most  extensively  during  cold  waves;  Gunter  (1941)  and 
Gunter  and  Hildebrand  (1951)  concurred.  It  has  also  been  observed  that 
the  young  of  cold-blooded  marine  species  survive  cold  spells  better  them 
mature  specimens  (Hildebrand  and  Cable,  1930;  Gunter,  1938,  1941,  1945, 
1947b).  Gunter  (1941)  showed  that  after  the  1940  cold  spell,  there  was 
a decline  in  the  catch  of  finfish,  but  shrimp  catches  did  not  seem  to  be 
affected. 


134.  Most  of  the  accounts  of  cold-induced  mortalities  have  dealt 
primarily  with  spectacular  fish  kills  in  the  bay  systems  of  the  Texas 
coast.  Gunter  (1941)  did  note  that  after  the  1940  cold  wave  thousands 
of  clams,  gastropods,  and  starfish  were  washed  ashore  at  Port  Aransas. 

He  believed  that  these  invertebrates  were  cold  numbed  and  failed  to 
maintain  their  position  in  the  substrate.  Gunter  (1947a)  stated  that 
the  effects  of  freezes  and  cold  waves  seem  to  be  less  severe  on  inverte- 
brates than  fish.  The  deaths  are  perhaps  less  noticeable  and  less  spec- 
tacular because  the  invertebrates  do  not  float  when  they  die. 

135.  Along  the  Galveston  shores,  there  have  been  major  inverte- 
brate mortalities  following  the  less  severe  cold  waves  if  a heavy  surf 
was  produced  by  the  acconpanying  wind.  As  Gunter  (1941)  suggested,  the 
invertebrates,  numbed  by  the  cold,  were  probably  not  able  to  maintain 
their  position  in  or  on  the  bottom  when  dislodged  by  the  turbulence  and 
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were  cast  on  shore-  During  the  Groundhog  Day  kill  of  2 February  1966, 
thousands  of  Dinocardium  robustum  (cockles),  Dosinia  discus  (disk 
shells) , Pinna  serrata,  and  Atrina  rigida  (pen  shells)  and  numerous 
crabs  were  stranded  on  Galveston  beaches.  Many  were  not  yet  dead  when 
found  (personal  communication,  1966,  Harold  W.  Harry,  Biology  Depart- 
ment, Texas  ASM  University).  The  Texas  ASM  Marine  Laboratory  at  one 
time  had  a 10-gal  trash  can  full  of  Dinocardium  shells  that  were  col- 
lected during  this  kill. 

136.  In  January  1973,  numerous  Tellina  spp.  (tellin  clams)  , 
Polinices  duplicatus  (moon  snail) , Pinna,  Atrina,  and  Dinocardium 
were  cast  on  the  beach  (personal  communication,  1976,  Selma  Snider, 

Wayne  Cotter,  Texas  ASM  Marine  Laboratory).  On  25  December  1973,  a very 
cold  windy  day,  numerous  Dinocardium,  Polinices , and  Busycon  contrarium 
(lightening  whelk)  were  found  on  the  beach  (personal  communication , 1976, 
E.  A.  McEldowney,  Galveston) . 

137.  As  noted  above,  these  examples  were  spectacular  because 
large  colorful  shells  washed  ashore  that  made  the  shell-collecting  res- 
idents jubilant.  Still  unknown  is  the  effect  of  cold  waves  and  water 
turbulence  on  the  smaller  infaunal  organisms.  No  information  could  be 
found  on  the  effect  of  these  combined  factors  on  the  offshore  infauna. 

The  infaunal  populations  of  San  Antonio  Bay  did  not  seem  to  be  affected 
by  the  January  1973  cold  wave  (Haiper  and  Hopkins,  1976) . 

Hurricanes 

138.  The  following  data  were  compiled  by  Henry,  Driscoll,  and 
McCormack  (1975) . On  the  average,  one  tropical  storm  or  hurricane 
occurs  somewhere  each  year.  This  statistic  has  little  meaning  when 
applied  to  a given  year  because  there  was  no  storm  activity  reported 
during  half  of  the  years  between  1871  and  1974,  and  no  activity  at  all 
between  1903  and  1908.  During  any  given  year,  based  on  data  from  1871 
through  1974,  there  is  a 32%  probability  that  the  Galveston  area  will 
experience  a storm  of  at  least  tropical  storm  intensity,  an  18%  proba- 
bility of  a hurricane,  and  a 7%  probability  of  an  extreme  hurricane. 

139.  On  the  average,  the  Texas  coast  experiences  a hurricane 
-every  other  year  and  a tropical  storm  every  third  year.  The  Galveston 


area  is  hit  by  a storm  of  at  least  tropical  storm  intensity  every  4 
years,  a hurricane  every  5 years,  and  an  extreme  hurricane  every  19 


years.  • Four  percent  of  the  time,  Galveston  will  experience  two  or  more 
storms  in  one  year. 

140.  The  intense  wave  action  associated  with  hurricanes  is  an 
important  agent  in  reworking  the  sediments  on  the  entire  shelf.  Sedi- 
ments on  the  edge  of  the  shelf  are  stirred  by  hurricanes  approximately 

once  every  five  years  and  on  the  rest  of  the  shelf  more  frequently  than 
once  every  two  years  (Curray,  I960).. 

141.  Hurricanes  can  produce  storm  surges  up  to  6 m in  height. 

The  highest  surge  occurs  in  the  right  front  quadrant  where  the  onshore 
winds  are  highest.  Water  piled  up  in  the  bays  by  winds  rushes  back  to 
sea  when  the  wind  pressure  decreases,  causing  scouring  of  existing 
channels,  the  opening  of  new  channels,  and  the  transporting  of  large 
quantities  of  sediment  into  the  Gulf. 

142.  The  total  rainfall  from  a hurricane  is  quite  variable,  but  - 

the  largest  amount  is  generally  produced  by  a large,  slowly  moving 

storm.  The  rain  may  cause  flash  floods  or  river  system  floods.  The 
resultant  decrease  in  salinity  can  cause  mass  mortalities  among  es- 
tuarine and  nearshore  dwelling  organisms. 


PART  IV:  GENERAL  FIELD  AND  LAB  METHODS 


Field  Equipment  and  Methods 

143.  The  purpose  of  this  section  is  to  describe  the  equipment  and 
sampling  techniques  used  in  the  field  as  well  as  the  laboratory  tech- 
niques employed,  thus  avoiding  duplication  in  the  separate  sections 
dealing  with  the  pilot  and  monitoring  studies. 

Navigation 

144.  The  first  cruises  during  the  pilot  study  were  made  by  geo- 
logical oceanographers  of  Texas  A&M  University  to  conduct  bathymetric 
and  subbottom  profiling  studies.  Vessel  positioning  was  accomplished  by 
a LORAC  system. 

145.  During  the  biological  surveys,  the  expensive  LORAC  system 
was  not  used.  Of  the  myriad  problems  inherent  in  a coastal  marine 
study,  one  of  the  greatest  is  acquiring  a vessel  that  will  be  on  stand- 
by, ready  to  go  as  soon  as  the  weather  improves  enough  to  conduct  sampl- 
ing operations,  or  to  be  available  whenever  special  cruises  need  to  be 
made  or.  short  notice.  While  it  would  be  advantageous  to  have  radar  or 
other  sophisticated  electronic  positioning  systems  aboard,  they  are  not 
always  available.  Most  vessels  are  equipped  with  LORAN  A receivers,  but 
it  has  been  the  author's  experience  that  one  or  both  LORAN  stations  are 
inoperative  as  often  as  the  system  is  operational.  LORAN  would  have 
been  of  dubious  value  in  this  study  because  of  the  proximity  of  the 
dredged  material  disposal  site  to  the  LORAN  towers  at  Galveston  and 
because  LORAN  has  an  accuracy  of  t 0.8  km — the  length  of  each  side  of 
the  study  units  (blocks)  in  the  DMDS.  The  WES  purchased  a microwave 
positioning  system  that  was  intended  to  give  precise  station  locations. 
However,  the  unit,  which  worked  perfectly  on  the  ground,  usually  failed 
to  work  when  mounted  and  never  worked  while  a biological  cruise  was  in 
progress. 

146.  On  the  few  days  during  April  and  May  1975,  when  Galveston 
experienced  clear  weather  and  calm  seas,  compass  sightings  were  used  to 
position  the  vessel.  When  Galveston  was  obscured  by  haze  or  fog,  sta- 
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tion  locations  were  determined  by  running  times  along  a set  compass 
course.  The  captain  would  stop  at  the  sea  buoy  and  allow  the  vessel  to 
drift  for  5 to  10  min.  He  would  then  note  the  time  and  direction  of  the 
run  back  to  the  sea  buoy.  This  maneuver  allowed  him  to  make  allowances 
for  the  speed  and  direction  of  wind  and  currents  when  calculating  the 
running  time  from  the  sea  buoy  to  the  desired  sampling  location.  Ob- 
viously this  system  has  its  drawbacks,  and  the  resulting  ship  station 
locations  are  open  to  question.  This  represents,  however,  one  of  the 
intangibles  of  marine  operations.  A good  captain,  who  knows  his  vessel 
and  the  area  in  which  he  is  working,  may  be  very  accurate  at  locating 
his  vessel  in  a desired  location.  This  method  is  at  least  as  reliable 
and  accurate  as  electronic  positioning  systems  that  work  part  of  the  * 

time  or  not  at  all.  In  the  author's  judgement,  most,  if  not  all,  sam- 
ples were  collected  from  within  the  appropriate  site  even  though  the 
exact  location  cannot  be  precisely  fixed. 

147.  The  predisposal  collections  were  made  in  July  1975.  The 
same  navigation  methods  were  used  during  these  cruises  as  were  used 
during  the  pilot  study.  The  same  captain  and  vessel  were  used  for  this 
phase  c*f  the  study  and  error  in  station  locations  is  probably  consistent 
with  that  occurring  during  the  pilot  study.  Prior  to  commencement  of 
maintenance  dredging,  which  began  on  24  August  1975,  V«"ES  personnel 
contracted  with  tne  U.  S.  Coast  Guard,  Galveston,  to  place  four  buoys  in 
the  study  area.  Buoy  A,  off  the  end  of  the  north  jetty,  was  to  aid  in 
the  collection  of  current  data.  Buoys  B,  C,  and  D were  to  be  placed  in 
experimental  blocks  2,  12,  and  14  in  the  DMDS , respectively  (refer  to 
Part  VII  for  locations) . During  the  September  cruise  and  all  subsequent 
cruises,  station  positioning  in  the  experimental  blocks  was  simply 

a matter  of  stationing  the  vessel  at  given  distances  and  directions  from 
the  buoys. 

148.  The  sampling  locations  in  the  control  blocks  were  determined 
by  navigation  sightings  on  ship  channel  buoys  and  landmarks.  The  ser- 
vices of  another  vessel  were  used  for  the  September  and  all  subsequent 
cruises,  but  the  new  captain  had  assisted  in  the  navigation  during  the 
previous  cruises  and  knew  the  area  well.  Although  some  station  posi- 
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tioning  error  may  have  occurred,  errors  are  believed  to  be  minimal. 
Macrobenthos 


149.  General.  All  benthic  samples  were  obtained  while  the  vessel 
was  anchored.  A spade  corer  was  used  at  all  times  except  for  January 
samples  collected  at  station  12-3  when  a van  Veen  grab  was  used.  The 
core  box  of  the  spade  corer  measured  29.8  cm  long  x 21.0  cm  wide  and 
sampled  an  area  of  625.8  cm2.  The  corer  could  penetrate  a maximum  of  44 
cm  into  the  substrate.  In  soft  mud  the  corer  usually  penetrated  its 
full  44  cm,  but  on  hard  sand,  penetration  was  as  little  as  5 cm. 

150.  When  the  spade  corer  was  placed  on  deck,  the  spade  was 
pulled  back  and  the  sample  was  dropped  into  a washing  box  equipped  with 
a spout.  The  sample  was  stirred  manually  and  by  water  from  a deck  hose 
to  break  up  the  sediment  and  was  then  poured  onto  a sieve  (1.0-mm  mesh 
during  the  pilot  study,  0-5-mm  mesh  during  the  monitoring  study).  All 
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animals  and  shell  hash  retained  on  the  sieve  were  placed  in  containers; 
magnesium  sulfate  was  added  to  relax  the  organisms.  After  thirty  min 
the  samples  were  preserved  in  5%  seawater  formalin. 

151.  Pilot  study.  During  the  pilot  study  two  replicate  samples 
were  collected  from  each  station.  These  were  used  to  determine  the 
areal  distribution  of  the  macrobenthic  organisms.  While  on  station, 

sed  ment  samples  were  also  collected,  which  were  sent  to  Dr.  G.  Fred  bee 
and  Arnold  Bouma  for  sediment  chemistry  analyses  and  grain-size  anal- 
yses, respectively. 

152.  At  three  of  the  stations,  10  replicate  samples  were  col- 
lected to  provide  an  estimate  of  faunal  variability  and  to  permit  de- 
termination of  the  optimum  number  of  replicates  necessary  to  adequately 
sample  the  macrobenthic  populations. 

153.  Experimental  study.  The  macrobenthos  were  sampled  bimonth- 
ly. Five  replicate  spade  core  sauries  were  collected  from  each  station 
in  the  manner  previously  described. 

Meiobenthos 

154.  Experimental  study.  Meiobenthic  samples  were  not  taken 
during  the  pilot  study.  During  the  monitoring  study,  one  meiofaunal 
sample  was  taken,  when  possible,  from  each  macrof&unal  sample  obtained 
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with  the  spade  corer.  If  the  sediment  emerged  from  the  core  box  intact 
and  upright,  a meiofaunal  sample  was  extracted  by  pushing  a 4.88-cm- 
diameter  (18.7  cm2)  pldstic  tube  4 cm  into  the  upper  sediments.  This 
sample  was  preserved  intact  in  5%  seawater  formalin. 

155.  When  the  core  box  penetrated  to  less  than  half  its  depth, 
the  box  wall  friction  on  the  sample  was  not  sufficient  to  allow  it  to 
slide  out  slowly  after  the  spade  was  pulled  back.  The  sample  often 
flipped  as  it  dropped  into  the  box,  obliterating  the  upper  few  milli- 
metres of  fine  sediment  where  much  of  the  meiofauna  resides.  It  was  not 
practical  to  obtain  a sample  under  these  conditions.  The  sample  was 
often  stabilized  manually  as  it  emerged,  but  it  was  not  possible  to 
obtain  an  undisturbed  sample  at  all  times.  It  was  not  practical  to 
resample  each  time  a sample  flipped  over  during  core  extraction  because 
as  many  as  20  to  30  box  core  drops  might  have  been  required  to  obtain 
five  intact  cores — costly  in  terms  of  time,  money,  and  crew  morale. 

156.  Meiobenthic  samples  were  collected  in  July,  September,  and 
November  only.  This  portion  of  the  study  was  halted  because  of  lack  of 
funds. 

Nekton 

157.  General . Nektonic  and  macro-epibenthic  animals  were  sampled 
with  a 3-m  otter  trawl  having  2.5-cm  stretch  mesh.  The  doors  of  the 
trawl  were  set.  so  the  tickler  chain  and  lead  line  dug  into  the  upper 
sediment  and  collected  macro-epibenthic  organisms.  Tows  were  for  five 
min  with  tow  time  beginning  when  the  winch  drum  was  stopped  and  locked. 
Whenever  possible,  the  organisms  were  counted  and  measured  in  the  field; 
all  collected  samples  were  placed  in  5%  seawater  formalin  solution. 

158.  Pilot  study.  Sampling  was  accomplished  on  12  and  14  May 
1975.  Two  replicate  trawls  were  made  at  each  location. 

159.  Experimental  study.  Three  trawls  were  made  bimonthly  at 
each  location  during  the  entire  period  of  the  experimental  study. 

160.  For  stomach  content  analysis,  10  specimens  of  fish  were  se- 
lected and  gut-injected  with  70%  formalin.  Selection  was  based  on  the 
number  of  species  collected  and  the  number  of  possible  feeding  types. 

Up  to  five  specimens  of  a given  species  were  kept, for  gut  analysis. 
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Zooplankton 

161.  General . The  same  techniques  were  used  in  both  the  pilot 
and  experimental  studies.  A one-half-m  243  u plankton  net,  equipped 
with  a digital  flowmeter  at  the  mouth  of  the  net;  was  used  to  collect 
zooplankton  samples.  Oblique  tows  were  made  by  allowing  the  net  to  sink 
to  the  bottom,  then  pulling  it  slowly  to  the  surface  while  the  boat 
moved  ahead  at  slow  throttle.  Two  replicate  tows,  each  requiring  5 to  7 
min,  were  made  at  each  station.  The  samples  were  preserved  in  5%  buf- 
fered seawater  formalin.  The  flowmeter  readings  prior  to  and  after  the 
tow  were  used  to  calculate  the  volume  of  water  filtered.  The  flowmeter 
was  calibrated  prior  to  the  study;  after  four  months's  use,  it  was  found 
to  be  within  the  manufacturer's  specifications. 

162.  Archival  zooplankton  samples  were  obtained  from  the  NMFS , 
Galveston.  Between  1963  and  1965,  personnel  of  the  Galveston  Laboratory 
of  the  NMFS  conducted  an  intensive  survey  of  the  waters  over  the  con- 
tinental shelf  of  the  northwestern  Gulf  of  Mexico.  This  survey,  de- 
signed primarily  to  provide  information  on  shrimp  and  finfish,  also 
provided  extensive  hydrographic  information  (see  Part  III,  temperature 
and  salinity)  and  zooplankton  data.  NMFS  station  W55  (location  pre- 
viously described)  was  close  to  the  DMDS.  Samples  were  collected  at 
approximately  monthly  intervals  between  11  March  1963  and  2 June  1965 
with  a Gulf  V plankton  sampler  (Arnold,  1959)  . Step  oblique  tows 

were  made  commencing  3 m from  the  bottom  and  terminating  3 m from  the 
surface.  Samples,  preserved  in  10%  formalin  aboard  ship,  were  reduced 
and  stored  in  5%  buffered  formalin  in  the  laboratory.  A flowmeter  in 
the  mouth  of  the  net  was  used  to  calculate  the  volume  of  water  filtered. 
Phytoplankton 

163.  Pilot  study.  During  the  pilot  study  phytoplankton  samples 
were  taken  by  pumping  water  into  3 -Z  containers  from  one  m below  the 
surface,  from  mid-depth,  and  from  one  m above  the  bottom.  Samples  were 
collected  from  five  discrete  locations  in  each  half  of  the  DMDS  along 
the  course  taken  during  the  zooplankton  tow.  The  samples  were  stored  in 
darkness  pending  analysis. 

164.  Experimental  study.  The  punping  method  was  unsatisfactory 
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for  collecting  phytoplankton  samples-  Suspended  sediment  in  the  water 
apparently  disrupted  the  phytoplankton  cells  as  they  passed  through  the 
pump  impeller,  because  few  intact  cells  were  found  when  the  samples  were 
concentrated  and  examined.  During  the  experimental  study,  phytoplankton 
samples  were  collected  with  3 -Z  van  Dorn  water  bottles.  As  before,  two 
replicates  were  taken  at  near  surface  and  near  bottom  at  each  station 
(except  during  some  experimental  studies) . The  samples  were  kept  in 
subdued  light  until  transported  to  the  laboratory. 

Laboratory  Methods 


Macrobenthos 

165.  Each  macrobenthic  sample  was  washed  with  fresh  water  to 
remove  formalin  and  as  much  of  the  remaining  sediments  as  possible.  The 
lighter  organisms  were  removed  by  repeated  decanting  and  were  preserved 
in  70%  ethanol.  The  remaining  shell  hash  and  heavier  organisms  were 
preserved  in  70%  ethanol  to  which  rose  Bengal  stain  had  been  added. 

After  at  least  24  hr  had  elapsed,  the  shell  hash  was  examined  micro- 
scopically and  all  remaining  specimens  were  removed  and  combined  w^th 
the  deciinted  organisms.  The  macrolienthic  organisms  were  identified  to 
the  lowest  possible  taxon,  assigned  to  either  young  or  adult  categories, 
counted,  and  stored  in  70%  ethanol  for  future  reference. 

Meiobenthos 

166.  Samples  were  washed  with  fresh  water  on  a 500  p sieve  and  a 
62  p sieve.  The  former  removes  shell  hash  and  macrobenthic  organisms. 
The  latter  separates  the  silt-clay  sediment  fractions.  The  material 
remaining  on  the  62  p sieve  was  washed  in  70%  ethanol  and  stained  with 
rose  Bengal  stain.  After  at  least  24  hr,  the  sample  was  shaken  and 
allowed  to  settle  for  two  to  three  days.  An  aliquot  was  taken  by  re- 
moving a core  using  a 9-mm-diameter  (0.636  cm2)  glass  tube.  The  con- 
tents of  the  core  were  spread  on  a dish  and  examined  microscopically. 

All  organisms  were  removed,  identified  to  the  lowest  possible  taxonomic 
rank,  and  counted.  If  few  organisms  were  encountered,  a second  or  third 
aliquot  was  removed  and  similarly  examined. 


Nekton 

167.  Collected  specimens  were  washed  in  fresh  water,  identified, 
measured,  and  counted. ' Wet  weight  biomass  was  determined  for  the  sample 
as  a whole  after  which  the  specimens  were  discarded.  A typographical 
error  in  the  scope  of  work  for  the  first  contract  led  the  field  crews  to 
record  lengths  in  10-cm  size  classes  instead  of  1.0-cm  size  classes 
during  the  pilot  study  and  first  experimental  study  collection.  There- 
after lengths  were  measured  in  5.0-cm  size  classes. 

168.  The  stomachs  and  intestines  of  the  gut-injected  fish  were 
removed  and  opened.  The  contents  were  washed  into  a dish,  examined, 
and  categorized.  If  species  or  higher  taxa  were  recognized,  they  were 
counted.  Otherwise  the  material  was  classed  as  percent  detritus  or 
animal  remains. 

Zooplankton 

169.  In  the  laboratory,  samples  were  halved  using  standard  tech- 
niques employed  with  the  use  of  a Folsom  plankton  splitter.  One-half 
was  saved  for  the  archives;  the  other  half  was  analyzed. 

170.  Standing  crop  estimates,  plus  estimates  of  the  abundance  of 
individual  zooplankton  taxa,  were  determined  by  a three-step  process. 
First,  a small  fraction  of  the  sample  (about  l/100th)  was  examined 
microscopically  at  25X,  and  each  organism  in  the  fraction  was  identified 
to  the  lowest  taxon  possible  (often  to  genus  and  species)  and  counted. 
This  fraction  had  to  yield  300  or  more  of  the  most  common  taxon  or 
additional  fractions  were  similarly  examined  until  300  was  surpassed. 

To  obtain  the  small  fraction  (aliquot) , the  analysis  half  of  the  sample 
was  diluted  with  5%  formalin  to  a volume  of  900  ml.  A Stempel  pipette 
of  5-ml  capacity  was  then  used  to  extract  the  aliquot  from  the  900-ml 
sample  that  had  been  thoroughly  mixed. 

171.  In  the  second  step,  two  to  five  additional  aliquots  were 
similarly  examined  to  gain  better  estimates  of  the  rarer  taxa  found 
during  the  first  step  and  also  to  find  additional  rare  organisms — 
especially  the  small  ones.  During  this  second  step,  none  of  the  dom- 
inant (most  abundant)  taxa  were  counted,  and  their  densities  were  based 
solely  on  the  counts  obtained  in  step  one. 
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172.  The  third  and  final  step  was  an  examination  of  a much  larger 
portion  of  the  sample — sometimes  the  entire  remainder  of  the  half  sam- 
ple, but  usually  one-half  of  it  (i.e.  approximately  one-quarter  of  the 
entire  sample) . This  was  examined  at  12X  for  larger,  less  abundant 
zooplankters  that  were  not  commonly  found  in  the  earlier  steps  or  were 
altogether  new.  Fractions  of  the  sample — with  enough  plankton  to  cover 
most  of  the  dish's  bottom — were  examined  at  one  time,  until  the  whole 
portion  had  been  examined. 

I"7’.  The  number  of  individuals  of  each  rare  taxon  found  during 
the  initial  step  was  added  with  those  found  during  the  second  rtep. 

Ibis  sum  was  the  basis  for  densities  of  the  small  rare  forms.  If  the 
counts  were  still  low  for  the  larger  rare  forms,  the  counts  from  the 
final  examination  were  also  added.  Small  organisms  were  usually  not 
counted  during  the  final  step  because  of  the  probability  of  overlooking 
them.  To  determine  densities  (#/m3)  for  the  various  taxa,  each  taxon's 
count  was  multiplied  by  appropriate  extrapolation  factors  according  to 
which  step  in  the  analysis  held  the  final  count  for  the  taxon. 

174.  The  volume  of  the  sample  was  determined  using  a filtration- 
displacement  method.  One-eighth  of  the  entire  sample  was  placed  in  a 
filtration  crucible  and  the  fluid  drawn  off  by  vacuum.  The  crucible 
containing  the  plankton  was  then  filled  and  the  volume  of  the  plankton 
was  determined.  This  number,  multiplied  by  eight  and  divided  by  the 
number  of  cubic  metres  filtered  during  the  tow,  determined  the  volume  of 
zooplankton  per  cubic  metre  of  water. 

Phytoplankton 

175.  One  to  two  Z of  each  phytoplankton  sample  were  used  for 
pigment  analysis.  Pigment  analyses  followed  the  fluorometric  methods  of 
Strickland  and  Parsons  (1963) , based  on  the  method  of  Yentsch  and  Menzel 
(1963)  with  one  major  modification — overnight  extraction  was  replaced  by 
employing  a tissue  grinder.  The  water  sample  was  filtered  on  a mi  1- 
lipore  filter  (0.45  u)  at  one-third  atmosphere.  When  the  filters  were 
thoroughly  drained,  they  were  placed  in  covered  plastic  containers  and 
frozen  in  a dark  box  pending  analysis.  In  many  instances,  the  sediment 
volume  was  so  great  that  the  filters  became  clogged,  and  it  was  nec- 
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essary  to  use  two  or  three  filter  pads. 

176.  To  extract  the  pigments,  the  filter  pad(s)  was  folded, 
placed  in  the  tissue  grinder  with  two  ml  of  90%  acetone,  and  ground  for 
one  min  or  until  the  pad  had  completely  disintegrated.  The  suspension 
was  transferred  to  centrifuge  tubes  by  washing  the  grinder  with  small 
amounts  of  90%  acetone.  The  final  volume  in  the  tube  was  brought  to  10 
ml  with  90%  acetone.  The  tubes  were  covered  and  centrifuged  at  3000  to 
4000  rpm  (about  2000  G)  for  3 min.  The  tubes  were  removed,  shaken 
vigorously,  and  recentrifuged  at  200C  to  3000  rpm  (about  1500  G)  for  one 
min.  The  tubes  were  allowed  to  sit  for  10  min  after  the  second  cen- 
trifugation. The  supernatant  was  decanted  into  a fluorometer  cuvette 
and  the  extinction  value  was  measured.  The  fluorometer  was  zeroed  with 
90%  acetone  prior  to  analyzing  the  sample  and  at  frequent  intervals 
during  analysis.  Two  drops  of  IN  HC1  were  added  to  the  sample  cuvette 
and  the  extinction  value  was  again  measured.  The  calculations  for 
chlorophyll-a  and  phaeo-pigments  are  as  follows  (Lorenzen,  1966)  : 


Chlorophyll-a  (mg/m3)  = 


— - (K  ) (F  -F  ) 
t-1  x o a 

liters  filtered 


dilution 
(if  necessary) 


Phaeo  (mg/m3)  = — — 


(K  ) I (F  /F  x F ) - F ] 
x o a a o 


liters  filtered 


dilution 
(if  necessary) 


where: 

F = fluorescence  before  acidification 
o 

F = fluorescence  after  acidification 
a 

t =2.2 

= calibration  factors  of  specific  slit  width 
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PART  V:  ANALYSIS  OF  DATA 


r 


Macrobenthos 

177.  The  spade  corer  sampled  one-sixteenth  of  a square  metre. 
Numbers  of  macrobenthic  individuals  per  m2  were  therefore  calculated  by 
multiplying  the  raw  data  by  a factor  of  16.  These  extrapolated  data 
were  used  in  all  subsequent  analysis. 

178.  The  data  were  first  examined  in  a descriptive  manner,  com- 
paring trends  in  the  numbers  of  individuals  and  the  numbers  of  species 
at  stations  within  each  block  through  time.  These  data  were  compared 
with  substrate  descriptions  and  with  the  volume  of  collected  shell  hash. 
For  the  January,  March,  and  May  data,  correlation  coefficients  were 
calculated  for  macrofauna  vs.  sediments  (mean  grain  size,  0 units). 

179.  The  data  were  then  subjected  to  numerical  analysis  following 
the  methods  of  Smith  (1976;  personal  communication,  1977,  University  of 
Southern  California) . The  following  is  an  attempt  to  explain  the 
various  procedures  used  in  the  analysis  of  data.  It  is  not  meant  to  be 
detailed  because  it  is  quite  easy  to  become  lost  in  the  mathematics 
necessary  to  the  procedures.  The  reader  interested  in  more  detailed 
explanations  is  referred  to  the  recent  works  of  Clifford  and  Stephenson 
(1976)  and  Smith  (1976) ; both  contain  excellent  summaries  of  the  liter- 
ature . 

Data  reduction 

180.  The  computer  analysis  of  data  seeks  patterns  of  co- 
occurrence of  species.  Species  that  occur  infrequently  contribute 
little,  if  anything,  to  the  patterns  and  may  add  "noise"  to  the  anal- 
ysis. Infrequently  occurring  species  were  eliminated  prior  to  classi- 
fication. To  accomplish  this,  the  species  in  each  data  lot  were  ranked 
by  the  number  of  stations  at  which  they  occurred.  The  cutoff  point  for 
infrequently  occurring  species  varied  from  analysis  to  analysis,  but  was 
usually  at  the  level  of  4 or  5 occurrences.  The  ranking  program  also 
calculated  the  cumulative  percentage  of  individuals  accounted  for  by 
each  successively  ranked  species.  The  percentage  figures  were  used  to 
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ascertain  that  the  information  loss  at  the  cutoff  point  was  held  to  4% 
or  less.  Species  of  questionable  identification  above  the  cutoff  limit 
were  also  deleted.  Species  below  the  cutoff  point  with  more  than  am 
average  of  100  individuals/m2  were  retained. 

Classif icaticn 

181.  Classification  is  an  attempt  to  display,  in  two  dimensions, 
an  array  of  points  in  n-dimensional  space.  In  the  classification  pro- 
cedure utilized  with  the  biological  data,  the  data  were  assembled  in  a 
data  matrix  (not  be  to  confused  with  a distance  matrix)  of  sites  vs. 
species;  each  site  is  considered  an  entity  and  the  species  present  at 
that  site  are  the  attributes.  If  the  attributes- and  the  numbers  of  each 
attribute  are  similar  at  two  entities  (sites) , the  ecological  distance 
between  the  entities  will  be  small.  Conversely,  the  fewer  the  similar 
attributes,  the  greater  the  ecological  distance  between  entities.  A 
distance  measure  is  used  to  calculate  the  ecological  distance  between 
all  possible  pairs  of  stations,  and  the  distances  are  inserted  in  a 
distance  matrix. 

182.  In  the  clustering  procedure,  a dendrogram  is  produced  that 
is  a t>\. -dimensional  display  of  the  ecological  distance  between  en- 
tities. The  pair  of  entities  with  the  shortest  ecological  distance  in 
the  distance  matrix  is  chosen  first  and  the  two  entities  are  fused  into 
a single  group.  This  procedure  is  represented  graphically  on  a den- 
drogram by  joining  the  two  sites  with  lines,  the  height  of  the  lines 
being  a measure  of  the  percent  dissimilarity  (ecological  distance) 
between  the  two  sites.  Other  sites  are  added  to  the  dendrogram  se- 
quentially, based  on  the  ecological  distance  between  the  site  being 
added  and  the  sites  already  clustered.  The  sorting  method  varies  with 
the  sorting  strategy;  in  this  study  flexible  sorting  was  chosen  because 
it  portrays  distinct  clusters  that  facilitate  interpretations. 

183.  The  above  method  of  classifying  stations  based  on  the  co- 
occurrence of  species  at  pairs  of  stations  is  known  as  normal  analysis. 
The  second  step  in  classification  is  known  as  inverse  analysis.  The 
sites  vs.  species  matrix  is  switched  so  the  species  are  now  entities  and 
the  sites  are  attributes.  A distance  matrix  based  on  the  co-occurrences 


of  attributes  is  executed.  The  data  are  clustered,  as  above,  and  a 
dendrogram  representing  the  ecological  distance  between  species  is 
produced. 

184.  In  summary,  the  above  procedure  is  based  on  species  overlap, 
i.e.,  the  degree  to  which  the  species  in  question  share  the  same  habitat 
at  the  same  time.  Normal,  or  site  analysis,  is  based  on  the  species 
common  to  pairs  of  sites  and  inverse  analysis  is  based  on  the  sites 
common  to  pairs  of  species. 

185.  Following  the  execution  of  the  dendrograms,  a two-way  table 
is  constructed.  This  table  lists  the  sites  in  order  of  their  occurrence 
on  the  site  group  dendrogram  and  the  species  in  order  of  their  occur- 
rence on  the  species  group  dendrogram.  The  actual  numbers  of  indivi- 
duals of  each  species  may  be  inserted  in  the  two-way  table,  or  the 
relative  abundance  may  be  represented  symbolically.  The  two-way  table 
facilitates  the  determination  of  the  interrelationship  between  the  sites 
and  species. 

186.  Classification  was  first  performed  on  the  bimonthly  data 
using  each  replicate  as  an  entity.  The  replicates  at  each  station  were 
then  summed  and  averaged  and  another  analysis  was  perfomed.  Finally, 
the  summed  bimonthly  data  were  concatenated  serially  and  analyses  were 
run  at  selected  stages.  Thus  there  are  analyses  for  each  bimonthly 
collection  (all  six  collections)  both  summed  and  unsummed,  all  post- 
disposal collections  (November-May)  summed,  the  three  months  for  which 
concomitantly  collected  sediment  data  were  available  (January,  March, 
and  May)  summed,  and  two  subunits  of  the  postdisposal  data  (November- 
January  and  March-May)  summed. 

187.  Prior  to  classification,  the  data  were  transformed  and 
standardized.  In  most  cases,  a benthic  sample  will  contain  a few  nu- 
merically dominant  species  and  many  species  having  small  numbers  of 
individuals.  Most  of  the  distance  measures  are  sensitive  to  the  mag- 
nitude of  the  data  values;  untrans formed  data  is  strongly  biased  by  the 
few  numerical  dominants  that  may  disproportionately  dominate  the  anal- 
ysis. Potentially  valuable  information  contributed  by  the  other  species 
can  be  lost.  To  reduce  this  dominance,  the  values  of  the  large  numbers 


can  be  reduced  by  a transformation.  Log  transformations  have  been  tried 
and  rejected  by  the  author  because  they  tended  to  eliminate  the  dif- 
ferences between  dissimilar  site  groups.  A cube  root  transformation  was 
used  in  the  analysis  of  the  pilot  study  data  because  of  the  large 
populations  of  hemichordates . For  the  analysis  of  the  experimental 
data,  a relatively  mild  square  root  transformation  was  used  in  con- 
junction with  the  standardization  procedure  (described  below) . 

188.  Theoretically,  the  population  size  of  a species  along  an 
environmental  gradient  follows  a bell- shaped  curve.  Undersampling  one 
part  of  the  gradient  will  result  in  a peakedness  (kurtosis)  of  the  curve 
that  departs  from  the  true  peakedness.  To  reduce  the  unevenness  of  the 
sampling  pattern  along  the  curve,  the  sites  in  the  undersampled  (the 
undersampled  sites  are  separated  by  more  ecological  distance  than  the 
less  unique  sites)  part  of  the  curve  are  weighted  by  assuming  that  there 
are  more  such  sites  than  were  actually  sampled,  thereby  reducing  the 
uniqueness  of  the  unique  sites.  For  normal  analysis,  a distance  matrix 
is  calculated  based  on  unweighted  species  mean  standardized  data.  From 
these  data  a set  of  weights  is  calculated.  The  weights  are  used  for  a 
recalculation  of  the  distance  matrix  from  weighted  species  mean  stand- 
ardized data.  The  weights  are  then  recalculated  from  the  new  distance 
matrix.  This  procedure  is  repeated  until  the  weights  from  successive 
iterations  converge.  For  inverse  analysis  a weighted  species  maximum 
standardization  was  used. 

189.  Following  the  transformation  and  standardization,  Bray 
Curtis  classification  and  flexible  sorting  were  used  to  produce  the 
dendrograms  and  two-way  tables.  The  Bray  Curtis  distance  measure  is  a 
single  quotient  derived  from  comparison  of  species  and  numbers  of  in- 
dividuals at  any  two  pairs  of  stations.  Unlike  the  Euclidean  distance 
measure  (see  below) , the  Bray  Curtis  measure  is  not  affected  by  double 
zero  comparisons  (lack  of  a species  at  both  stations  being  compared); 
this  is  vitally  important  in  the  classification  of  biological  data  where 
numerous  zeros  usually  occur  in  a matrix,  even  after  elimination  of  rare 
species.  The  Bray  Curtis  measure  is  affected  by  dominance  and  the 
influence  of  attributes  can  be  controlled  by  transformation  and  stand- 
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able  and  each  of  the  remaining  rows  was  made  the  independent  variable  in 
nrow_1  seParate  regression  equations.  The  equations  were  used  to  pre- 
dict the  missinq  data  values.  For  each  missing  data  value,  n -n 

3 row  msg 

(where  n is  the  number  of  missing  data  values  in  the  column  under 
msg 

consideration)  separate  estimates  were  made.  The  estimates  were  aver- 
aged to  give  a final  estimate  that  was  inserted  in  the  matrix  in  place 
of  the  missing  value. 

194.  Following  the  insertion  of  estimated  data  points,  the  vari- 
ables were  placed  in  a histogram  to  determine  the  amount  of  skewne=>a. 
Skewed  data  were  transformed  with  a n/~  or  a log  transformation. 

195.  Prior  to  classification,  the  data  were  centered  by  attribute 
mean  and  standardized  by  attribute  standard  deviation  for  both  normal 
and  inverse  analysis.  Abiotic  variables  are  usually  on  different 
scales,  causing  the  distances  to  be  influenced  by  the  scale.  Centering 
removes  the  effect  of  scale  separation.  Standardization  by  the  attri- 
bute standard  deviation  gives  each  abiotic  variable  equal  variability. 

196.  Classification  was  by  the  Euclidean  distance  measure  with 
flexible  sorting.  Euclidean  distance  is  the  distance  between  points  in 
a Cartesian  coordinate  system.  In  normal  analysis,  each  dimension  of 
the  coordinate  system  corresponds  to  an  abiotic  variable  and  the  points 
in  space  represent  sites.  In  inverse  analysis,  the  abiotics  and  sites 
are  reversed.  The  measure  has  been  found  sensitive  to  the  magnitude  of 
the  difference  between  abiotics.  Transformation  and  standardization 
were  applied  to  prevent  dominance  by  attributes  with  large  differences 
between  sites. 

197.  Euclidean  distance  was  not  used  in  classification  of  biolog- 
ical data  because  it  is  sensitive  to  double  zeros:  two  sites  lacking 
many  of  the  same  species  will  be  found  in  the  same  vicinity  in  Euclidean 
space  and  thus  be  separated  by  relatively  short  ecological  distance 
without  regard  for  the  cause  of  the  lack  of  species.  Abiotic  data 
usually  have  some  value  greater  than  zero  and  hence  are  not  subjected  to 
the  double  zero  problem. 

Principal  components  analysis 

198.  Principal  components  analysis  (PCA)  is  the  ordination  of 
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Euclidean  distances  between  entities.  Instead  of  a distance  matrix,  the 
initial  input  of  data  is  a correlation  matrix.  Transformed  abiotic  data 
are  centered  and  standardized  by  attribute  standard  deviation.  The  PCA 
graphic  display  includes  plots  similar  to  the  plots  produced  by  ordina- 
tion. PCA  was  limited  to  the  pilot  study  data  because  too  few  abiotic 
data  were  available  from  the  experimental  study. 

Statistical  analysis 

199.  The  use  of  statistical  techniques  was  somewhat  limited  by 
the  nature  of  the  study.  In  the  usual  course  of  a project,  data  are 
gathered  on  the  areal  and  seasonal  variability  of  the  populations.  A 
hypothesis  on  the  effects  of  an  impact,  such  as  dredged  material  dis- 
posal on  the  populations,  is  developed  and  the  hypothesis  is  tested.  On 
this  project,  an  insufficient  amount  of  baseline  data  was  collected  to 
propose  a hypothesis.  Because  of  the  wide  variability  in  numbers  of 
individuals  between  many  replicate  samples,  it  was  expected  that  the 
statistical  significance  that  could  be  attributed  to  the  data  would  be 
minimal. 

200.  Statistical  analyses  performed  on  the  benthic  data  included 
correlation  coefficients  calculated  between  sediments  and  macrobenthic 
data  and  analyses  of  variance  (ANOVA)  comparing  numbers  of  individuals 
by  months  for  each  block  and  numbers  of  individuals  by  station  for  each 
block . 

201.  The  correlation  coefficients  were  calculated  between  avail- 
able sediment  grain-size  data  (see  Scrudato  and  Estes,  1977,  for  raw 
data)  and  the  macrobenthic  populations  and  diversities.  Sediment  data 
used  in  the  calculations  included  mean  grain  size,  percent  sand,  percent 
silt,  and  percent  clay,  and  with  and  without  arcsine  square  root  trans- 
formation. The  coefficients  were  calculated  for  all  replicates  in  a 
block  and  all  replicates  in  a month  and  for  averaged  data  per  station 
per  month. 

Meiobenthos 

202.  The  core  tube  used  to  extract  a meiofaunal  subsample  from 
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each  spade  core  sample  had  a cross-section  area  of  18,727  cm2.  Thus  the 
number  of  individuals  in  each  aliquot  were  first  multiplied  by  the  size 
of  the  aliquot  and  then  by  534  to  calculate  the  number  of  individuals 
per  m2. 

203.  The  sampling  problems  encountered  in  the  field  created 
numerous  blanks  in  the  data  matrix,  and  it  was  not  possible  to  determine 
temporal  population  changes  or  to  do  a numerical  classification  on  the 
data.  Data  analyses  were  confined  to  calculating  correlation  coef- 
ficients between  meio-  and  macrofaunal  populations  to  determine  if  there 
were  any  relationships  between  the  two  populations. 


Nekton  and  Benthic  Macroinvertebrates 


204.  The  trawled  organisms  were  separated  into  three  components, 
viz:  macroepibenthos,  nektonic  invertebrates,  and  vertebrates.  The 
data  were  examined  descriptively,  comparing  trends  in  the  numbers  of 
individuals  in  each  component  at  each  station  through  time.  The  total 
data  (6  collections)  were  classified  using  a Bray  Curtis  dissimilarity 
measure,  square  root  transformation,  and  flexible  sorting  with  49 
species.  The  fish  stomach  content  data  were  also  examined  descrip- 
tively. 

205.  Analysis  of  variance  was  performed  comparing  total  n'lmbers 
of  individuals  by  month  and  by  station. 

Zooplankton 

206.  The  densities  of  zooplanktonic  organisms  per  m^  of  water 
were  calculated  by  first  multiplying  the  numbers  counted  by  the  aliquot 
size  to  give  the  number  per  sample,  then  dividing  by  the  number  of  m2  of 
water  filtered. 

207.  The  data  were  examined  descriptively,  comparing  temporal 
holo-  and  me rop lank tonic  population  trends.  The  temporal  trends  of 
selected  members  of  the  meroplankton  were  also  examined.  The  Texas  City 
dredged  material  disposal  data  were  examined  by  comparing  percentages  of 
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various  taxa  before,  during,  and  after  disposal. 


Phytoplankton 

208.  Phytoplankton  pigment  concentrations 
in  the  disposal  area  were  compared  descriptively 
during  the  Texas  City  dredged  material  disposal, 
limited  because  so  few  data  were  collected. 


in  the  ship  channel  and 
as  were  data  collected 
The  analyses  were 


PART  VI:  THE  PILOT  STUDY 


209.  As  previously  mentioned,  the  pilot  study  was  designed  to  be 
a short-term  intensive  survey  of  the  biological  and  abiotic  character- 
istics of  the  DMDS  and  surrounding  area.  This  portion  of  the  study  was 
planned  to  be  completed  in  two  to  three  weeks.  It  actually  required 
almost  two  months,  from  1 April  through  28  May  1975.  The  weather  of  the 
spring  of  1975  was  very  poor,  with  numerous  squalls,  persistent  north- 
easterly winds,  rough  seas,  and  frequent  haze  or  fog.  The  geological 
oceanographers'  fieldwork  required  two  weeks  and  biological  fieldwork 
required  five  weeks.  The  result  of  the  protracted  fieldwork  was  to 
throw  the  entire  data  analysis  and  reporting  timetable  off  schedule. 

Study  Design 

210.  The  DMDS  was  divided  into  a grid  containing  28  equal  sub- 
units, called  blocks,  each  0.8  km  on  a side  and  having  an  area  of  0.64 
km2.  Because  of  the  oblique  northwestern  boundary  of  the  DMDS,  it  was 
necessary  to  make  the  pilot  study  art*  slightly  larger  than  the  DMDS 
proper . The  blocks  were  numbered  sequentially  from  northwest  to  south- 
east, hence  there  were  four  rows  of  seven  columns  (Figure  22). 
benthos^ 

211.  Two  macrobenthic  samples  were  taken  from  within  each  block 
in  the  manner  previously  described.  The  stations  from  which  10  re- 
plicate samples  were  collected  were  6,  17,  and  21  (Figure  23). 

Nekton 

212.  Trawl  samples  were  collected  after  the  spade  coring  had  been 
completed  and  investigators  had  the  opportunity  to  observe  the  sediment 
characteristics  in  the  DMDS.  Nine  trawl  stations  were  established 
representing  different  combinations  of  depth  and  substrate  (Figure  23). 
Two  replicate  trawl  collections  were  made  at  each  station. 

Zooplankton 

213.  The  DMDS  was  divided  into  inshore  and  offshore  halves.  Two 
replicate  zooplankton  tows  were  made  diagonally  across  each  section. 


The  second  tow  course  retraced  the  first  tow  course  in  each  section. 
Phytoplankton 

214.  During  tl,o  pilot  study,  phytoplankton  samples  were  pumped 
into  3 l containers  from  the  surface,  mid-depth,  and  bottom  of  the  water 
column.  Samples  were  collected  from  5 discrete  locations  in  each  half 
of  the  DMDS,  along  the  course  taken  during  the  zooplankton  tow.  As 
mentioned  in  the  general  field  methods  section  (Part  IV) , apparently  the 
sediment  in  the  water  column  combined  with  the  action  of  the  pump  im- 
peller Lo  destroy  the  phytoplankton  cells.  No  analyses  except  for  a 
rapid  visual  inspection  of  each  sample  were  performed. 

Results 


Analysis  of  benthic  samples 

215.  Ninety-four  species  of  benthic  organisms  were  collected 
during  the  pilot  study  (Table  Bl) . Polychaetes  were  the  dominant  taxon 
with  47  species.  The  data  from  each  station  are  contained  in  Appendix 
B.  It  should  be  noted  that  there  was  often  a considerable  dissimilarity 
between  the  species  and/or  numbers  of  individuals  collected  in  the  two 
replicate  samples  at  a given  station. 

216.  In  terms  of  simple  numerical  dominance,  the  benthos  were 
dominated  by  the  hemichordate  (Balanoglossus  sp.)  population;  of  the 
6363  organisms  collected  during  the  pilot  study,  3849  (60.5%)  were 
hemichordates.  The  total  number  of  hemichordates  collected  was  over  an 
order  of  magnitude  larger  than  the  second- ranked  numerically  dominant 
organism,  Phoronis  architects , of  which  345  were  collected. 

Balanoglossus  was  the  dominant  organism  at  15  of  the  28  stations,  most 
of  them  in  the  offshore  portion  of  the  DMDS  (Figure  24).  In  most  cases, 
benthic  sanqples  will  have  a few  species  with  large  populations  and  many 
species  with  small  numbers  of  individuals.  If  the  species  are  ranked  by 
decreasing  numbers  of  individuals,  a graph  of  the  population  usually 
resembles  a logarithmic  curve.  In  many  of  the  pilot  study  samples, 
however,  there  was  a precipitous  drop  between  species  1 and  2 before  the 
curve  approached  logarithmicity.  These  populations  were  the  most  un- 
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usual  over  encountered  by  the  author. 

217.  The  inshore  group  of  stations  had  various  dominants. 

Phoronis  architecta  was  the  dominant  species  at  four  stations  and  the 
polychaete  Prionospio  pinnata,  at  three.  Four  stations — 2,  11,  17,  and 
18--had  no  species  that  was  particularly  dominant.  Figure  24  also  lists 
the  percentage  of  the  total  population  comprised  by  the  dominant  spe- 
cies. At  most  of  the  inshore  stations  the  dominant  species  amounted  to 
less  than  50%  of  the  population.  Among  the  offshore  stations,  the 
dominant  organisms  usually  accounted  for  more  than  50%  of  the  popula- 
tion. The  percent  compositions  of  the  various  taxa  are  listed  in  Table 

5. 

218.  Figures  25  and  26  depict  the  total  number  of  species  and 
average  number  of  individuals  per  m2  at  each  station  respectively. 

Figure  25  illustrates  that  four  stations  had  a low  diversity,  viz:  5, 

6,  18,  and  20,  each  with  10  or  fewer  species.  Figure  26  shows  that 
three  of  these  four  stations  also  had  the  lowest  populations  sampled 
during  the  study,  viz:  5,  6,  and  18.  Station  20,  however,  had  a pop- 
ulation as  large  as  three  stations  around  it. 

219.  Computer  analysis  of  data  was  performed  using  all  94  spe- 
cies, then  using  70  species  after  all  singly  occurring  species  had  been 
eliminated.  Elimination  of  single  occurrences  reduced  the  total  number 
of  individuals  by  0.5%  (Table  B2) . In  retrospect,  this  was  probably  not 
enough,  but  the  data  were  species  poor,  and  at  the  time  the  original 
analysis  was  done  there  was  concern  that  too  many  species  would  be 
eliminated. 

220.  The  two  analyses  resulted  in  the  establishment  of  two  major 
and  two  (or  three)  minor  site  groups.  Certain  stations  having  biotic 
components  of  both  major  site  groups  were  moved  from  one  site  group  to 
another  as  the  rare  species  were  eliminated.  The  two  major  site  groups 
were  II  and  IV.  Site  group  II  was  basically  an  inshore  assemblage  of 
animals  with  a low  to  zero  percentage  of  Balanoglossus , a high  per- 
centage of  polychaete  annelids,  and  lesser  dominants  among  the  nemer- 
teans,  crustaceans,  and  mollusks.  The  rare  species  were  more  frequently 
found  in  this  site  group.  The  substrate  generally  had  a moderate  to 
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strong  sandy  component.  Site  group  IV  was  generally  an  offshore  assem- 
blage of  animals  dominated  by  Balanoglossus , with  polychaetes  as  the 
second  most  prevalant  organisms.  Other  groups  were  less  frequently 
represented  and,  when  present,  constituted  smaller  percentages  than  in 
site  group  II.  Site  group  I consisted  of  two  stations,  1 and  8,  which 
remained  distinct  from  other  groups  regardless  of  the  classification 
scheme  employed.  These  two  stations  had  high  percentages  of  the  phor- 
onid  worm,  Phoronis  architects . With  respect  to  dominance,  stations  1 
and  8 were  similar  to  stations  9 and  16  in  site  group  II,  but  diversity 
and  population  size  were  both  lower  at  stations  1 and  8.  Site  group  IV 
consisted  of  three  stations  that  were  characterized  by  low  diversity  and 
low  populations.  Table  5 illustrates  that  stations  5 and  6 had  moderate 
to  high  percentages  of  hemichordates  and  thus  probably  are  allied  with 
site  group  IV.  Station  18  had  no  hemichordates  and  is  probably  allied 
with  site  group  II. 

221.  The  final  site  groupings  were  based  on  the  results  of  com- 
puter analysis  using  70  species  (Figures  27,  Bl) . The  analysis  was  sub- 
sequently run  using  41  species  (those  occurring  at  5 or  more  stations) , 
and  trie  results  were  similar.  However,  in  the  latter  analysis,  stations 
7 and  14  were  united  with  site  group  II  because  they  had  numerous  repre- 
sentatives of  less  common  species.  The  latter  analysis  also  indicated 
that  the  inshore  group  (II)  was  actually  composed  of  three  subgroups, 
each  with  a group  of  benthic  organisms  more  characteristic  of  a given 
subgroup  than  the  others  (Figures  28,  B2) . The  subgroupings  of  site 
group  II  suggest  a gradation  of  assemblages  from  inshore  to  offshore 
that  followed  the  sediment  gradient  suggested  by  field  notes  and  the 
mean  sediment-size  map  constructed  by  R.  J.  Scrudato  (personal  com- 
munication, 1977,  Moody  College,  Galveston).  The  site  groupings  are 
probably  better  represented  by  the  arrangement  in  Figure  28.  Note  that 
station  6 joined  the  offshore  site  group,  but  stations  5 and  18  were 
distinct;  after  the  rare  groups  had  been  removed,  station  18  had  only 
four  species  that  were  poorly  represented  numerically,  and  station  5 had 
only  three. 
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Ordination 

222.  Figure  29  shows  the  two-dimensional  locations  of  the  sta- 
tions when  plotted  in  relation  to  axes  1 and  2.  Stations  1 and  8 formed 
an  isolated  cluster  as  did  stations  5,  6,  18,  and  20.  Most  of  the  re- 
maining stations  were  in  one  large  cluster;  station  2 was  somewhat  re- 
moved from  the  large  cluster  and  may  not  be  a part  of  it.  These  data 
indicated  that  the  classification  procedure  was  correct  when  stations  1 
and  8 were  isolated  and  the  low  diversity  stations  5,  6,  18,  and  20  were 
isolated . When  viewed  through  axes  1 and  2 , all  the  remaining  stations 
appear  to  be  members  of  one  site  group.  However,  when  viewed  from  axes 
1 and  3 (Figure  30) , the  stations  are  sorted  into  two  distinct  groups 
with  a few  outlying  ones.  The  two  groups  of  stations  correspond  closely 
with  the  inshore  and  offshore  site  groups  produced  by  the  classification 
procedure.  The  positions  of  stations  in  relation  to  axes  2 and  3 (Fig- 
ure 31)  show  a pattern  similar  to  that  of  axes  1 and  2,  but  the  small 
clusters  are  not  as  distinct.  Almost  50%  of  the  total  variance  in  the 
data  was  contained  in  the  first  three  axes.  Station  groupings  in  other 
pairs  of  axes  added  little  information. 

Principal  components  analysis 

223.  Table  6 contains  the  eigenvectors  of  the  principal  compo- 
nents analysis  (in  PCA,  the  axis  system  is  centered  and  rotated  so  that 
each  successive  axis  accounts  for  the  maximum  amount  of  the  variance 
remaining  in  the  system;  the  set  of  coefficients  that  transform  the 
original  stations'  coordinates  to  the  final  coordinates  are  called  the 
eigenvectors) . The  absolute  value  of  the  eigenvector  is  proportional  to 
the  importance  of  the  corresponding  attribute  in  determining  the  posi- 
tion of  an  entity  on  the  axis,  and  the  sign  of  the  eigenvector  indicates 
the  direction  of  the  influence  of  the  attribute.  Positive  eigenvectors 
indicate  influence  toward  the  positive  end  of  the  axis  and  vice  versa. 

224.  The  eigenvectors  clearly  show  that  the  first  axis  was  re- 
lated  to  sediment  characteristics;  percent  sand  had  a high  positive 
value  while  percent  silt,  percent  clay,  mean  phi,  and  median  phi  had 
high  negative  values.  The  second  axis  was  related  to  the  distribution 
of  arsenic  in  the  sediments.  The  third  axis  was  related  to  the  distri- 
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but ion  of  iron. 

225.  Figure  32  shows  the  two-dimensional  locations  of  stations 
when  plotted  against  axes  1 and  2.  The  station  groups  were  similar  to 
the  patterns  suggested  by  the  ordination  of  biological  data.  Two  groups 
of  offshore  stations  occurred  in  the  high  silt-clay  range,  but  were 
widely  separated  by  arsenic  values.  The  other  two  groups  were  mostly 
inshore  stations  that  were  intermediate  between  silt-clay  and  sand  and 
had  intermediate  levels  of  arsenic  in  the  sediments.  The  station 
locations  in  relation  to  axes  1 and  3 (Figure  33)  showed  that  most 
stations  were  contained  in  one  large  cluster  that  spanned  the  range  of 
sediment  types  and  was  in  the  low  to  moderate  iron  range.  Axes  2 and  3 
separated  the  stations  into  clusters  of  stations  with  high  to  moderate 
and  low  levels  of  arsenic  in  the  sediments  and  low  to  moderate  iron 
levels  excepting  stations  6,  13,  and  15  (Figure  34).  Successive  pairs 
of  axes  yielded  little  additional  information.  The  PCA  results  in- 
dicated that,  of  the  abiotic  variables  measured,  sediment  grain  size  was 
the  most  important  in  determining  the  relationship  of  stations  to  each 
other. 

Optimum  number  of  benthic  samples 

226.  The  optimum  number  of  samples  required  to  estimate  benthic 
populations  was  determined  by  recording  the  number  of  species  collected 
in  the  first  sample,  the  number  of  previously  unrecorded  species  in  the 
second,  third,  etc.,  samples.  The  numbers  of  "new"  species  were  plotted 
against  the  sample  numbers.  Ideally,  the  curve  would  rise  sharply  for 
the  first  few  samples,  then  flatten  out  as  the  number  of  "new”  species 
per  sample  decreased.  The  sample  number  when  the  curve  flattened  would 
be  the  optimum  sample  number.  Stations  6,  17,  and  21  were  sampled  10 
times  (Appendix  B)  . These  stations  represented  three  different  sub- 
strate compositions:  station  6 had  a sand-mud  bottom;  station  17  had  a 
high  percentage  of  sand;  and  station  21  had  a soft  clay  bottom  with  a 
lens  of  Pleistocene  shells  at  a sediment  depth  of  40  cm. 

227.  Stations  6 and  21  were  relatively  similar  in  the  shapes  of 
their  curves  compared  with  station  17  and  in  the  total  number  of  species 
collected  (Figure  34).  The  data  indicated  that  more  than  10  replicate 
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samples  would  be  necessary  to  adequately  sample  the  diverse  benthic 
fauna  at  station  6;  the  curve  showed  no  tendency  to  flatten  out.  The 
curve  for  station  21  showed  a flattening  tendency  after  the  sixth 
replicate.  The  number  of  species  collected  at  station  17  was  generally 
more  than  50%  lower  them  at  stations  6 or  21,  and  the  curve  appeared  to 
flatten  out  after  the  eighth  replicate. 

228.  The  data  in  Appendix  B showed  some  apparent  sampling  error. 
At  station  6 there  were  no  organisms  in  the  eighth  replicate,  indicating 
that  the  spade  corer  may  have  dropped  into  a previous  sample  hole.  There 
was  also  a decrease  in  the  numbers  of  individuals  collected  after  the 
third  replicate,  indicating  that  the  repeated  dropping  of  the  box  corer 
may  have  disrupted  the  bottom.  Replicate  10  at  station  17  may  have  been 
similarly  affected. 

229.  All  three  stations  had  diverse  faunae  and  10  replicate 
samples  would  probably  have  provided  a good  estimate  of  faunal  vari- 
ability and  population  densities  during  the  monitoring  study.  However, 
the  time  required  to  collect  and  process  benthic  samples  made  it  im- 
practical to  collect  more  than  five  replicates. 

An  a lysis  of  trawl  samples 

230.  Twenty-one  species  of  fin  fish  were  collected  during  the 
pilot  study  along  with  eight  species  of  nektonic  inverte-brates  and  15 
species  of  motile  or  sessile  epibenthic  invertebrates  (Table  Cl) . The 
trawl  data  are  summarized  in  Table  7.  Data  from  each  station  are 
presented  in  Appendix  C. 

231.  Two  species,  the  drum,  Micropogon  undulatus , and  the  por- 
tunid  crab,  Callinectes  similis,  were  widespread  and  abundant  throughout 
the  study  area.  Other  species,  the  anchovy,  Anchoa  mitchilli , the 
cutlass  fish,  Trichiurus  lepturus , the  sea  robin,  Prionotus  rubio,  the 
brown  shrimp,  Penaeus  aztecus,  and  the  short  squid,  Loliguncula  brevis, 
were  also  widespread,  but  less  abundant. 

232.  Of  the  remaining  species,  10  were  used  to  divide  the  study 
area  into  nearshore  and  offshore  sites  that  corresponded  roughly  with 
the  benthic  site  groups.  The  inshore  group  of  trawl  stations  (1,  2,  3, 
and  4)  was  characterized  by  the  shrimp,  Xiphopeneus  krtfyeri , the  blue 
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crab,  Callinectes  sapidus,  the  star  drum,  Stellifer  lancoolatus , the  sea 
trout,  Cynoscion  arenarius , the  banded  croaker,  harimus  tazciatus , ar.d 
the  spot,  Leiostomus  xanthurus . The  offshore  group  of  stqt,ions  (5-9) 
was  characterized  by  the  tongue  fish,  Symphurus  civitatus , the  white 
shrimp,  Penaeus  setiferus,  and  the  mantis  shrimp,  Squilla  empusa.  The 
remaining  species  were  either  irregularly  distributed  or  uncommon. 

233.  The  separation  of  the  study  area  into  a nearshore  sector  and 
an  offshore  sector  agreed  with  the  analyses  of  the  benthic  data.  The 
inshore  group  was  collected  from  bottoms  consisting  of  a moderate  to 
high  percentage  of  sand  while  the  offshore  bottoms  were  predominantly 
mud.  Figure  36  illustrates  the  approximate  inshore-offshore  demarcation 
based  on  trawl  data. 

Analysis  of  zooplankton  data 

234.  The  raw  zooplankton  data  are  listed  in  Tables  Dl  and  D2  as 
numbers  of  individuals  of  each  meroplanktonic  species  and  each  holo- 
planktonic  species  per  m^  of  water  filtered.  The  data  are  summarized  in 
Table  8. 

235.  Holoplanktonic  crustaceans,  particularly  the  Copepoda, 
dominated  the  sampled  zooplankton  populations  and  the  Chaetognatha  were 
second  in  abundance.  Hie  meroplanktonic  component  accounted  for  only  3 
to  4 percent  of  the  total  population. 

236.  Table  8 also  shows  that  considerable  variation  may  be 
expected  between  replicates  at  the  same  station.  However,  when  re- 
plicates were  summed  and  averaged,  the  percent  composition  of  the  major 
taxa  was  similar  inshore  and  offshore,  particularly  between  the  less 
dominant  meroplankton. 


PART  VII:  THE  EXPERIMENTAL  STUDY 


Introduction 


237.  The  experimental  study,  conducted  between  July  1975  and  May 
1976,  began  after  the  pilot  study  data  had  been  analyzed  and  the  distri- 
bution of  the  biota  and  sediments  determined.  This  portion  of  the  study 
had  two  major  objectives:  to  assess  the  acute  impact  of  dredged  mate- 
rial disposal  on  the  biota,  water  column,  and  sediments  and  to  monitor 
changes  occurring  at  the  disposal  stations  as  the  dredged  material  was 
simultaneously  recolonized  by  benthic  organisms  and  modified  by  wave  and 
current  action. 

238.  The  field  crews  were  plagued  by  bad  weather  through  much  of 
the  experimental  study.  The  collection  of  biological  samples  in  any 
given  month  required  from  three  days  to  almost  three  weeks.  Sampling 
cruises  were  occasionally  aborted  when  the  spade  corer  became  unman- 
ageable in  heavy  seas. 

239.  The  geological  data  were  collected  concomitantly  with  the 
biological  data  in  July.  The  geologists,  however,  were  dissatisfied 
with  the  length  of  time  required  to  collect  both  geological  and  biolog- 
ical samples;  they  conducted  their  own  cruises  between  August  and 
December  1975.  Geological  data  were  again  collected  with  biological 
data  from  January  through  May  1976. 

240.  It  was  planned  that  immediately  prior  to  the  beginning  of 
the  August  disposal  operation,  samples  would  be  collected  from  the  areas 
to  be  impacted  by  both  dredging  and  disposal.  This  did  not  occur.  The 
Galveston  District  had  stated  that  the  McFARLAND  would  be  in  Galveston 
on  or  about  24  August.  There  were  to  be  two  lay-by  days  before  dredging 
commenced.  Dredging  actually  began  ahead  of  schedule,  but  neither  the 
WES  site  manager  nor  the  investigators  were  informed  of  the  schedule 
change . 

241.  It  was  also  planned  that  known  amounts  of  dredged  material 
would  be  deposited  at  each  buoy  during  the  August-September  maintenance 
dredging  operation.  By  knowing  the  initial  amount  of  material  deposited 
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and  the  configuration  of  the  mounds,  it  would  be  theoretically  possible 
to  determine  the  rate  of  erosion  by  determining  the  configuration  of  the 
mounds  after  a given  period  of  time.  However,  disposal  did  not  occur  as 
planned. 

242.  On  one  occasion  in  September  (date  not  recorded)  when  the 
field  crews  (author  included)  were  onsite  to  monitor  a disposal.  Dr.  G. 
Fred  Lee,  heading  the  water-quality  study,  observed  the  McFARLAND  dump- 
ing material  at  buoy  C that  should  have  gone  to  the  buoy  D site. 

243.  On  another  occasion  in  September  (date  not  recorded) , the 
field  crew  (author  included)  was  onsite  making  the  September  collection 
and  observed  misdeposition  of  dredged  material.  The  McFARLAND  steamed 
down  the  entrance  channel  until  she  was  a short  distance  beyond  the 
south  jetty.  She  executed  a right  turn,  steamed  a short  distance  to  the 
southwest,  made  a 360°  turn,  and  steamed  back  to  the  entrance  channel. 
The  dredged  material  disposal  did  not  occur  in  the  DMDS;  it  occurred 
some  distance  north  to  northwest  of  buoy  B (that  lay  near  the  inshore 
boundary  of  the  DMDS)  in  the  vicinity  of  the  topo-graphic  high  described 
in  the  bathymetry  section  (Part  III)  between  the  DMDS  and  the  south 
jetty.  This  operation  occurred  seveiul  times  while  the  field  crew  was 
onsite.  There  is  no  reason  to  suspect  that  it  did  not  also  occur  when 
the  investigators  were  not  onsite. 

2^4.  This  misdeposition  presents  a considerable  problem  in  the 
interpretation  of  the  overall  results  of  the  study.  The  daily  dredge 
logs,  with  the  exception  of  the  last  three  in  September,  do  not  indicate 
at  which  buoy  the  material  was  deposited.  The  amounts  of  material  de- 
posited at  each  buoy  were  estimated  by  WES  personnel  based  on  where  the 
dredge  should  have  gone  and  the  running  time  from  dredging  site  to  dis- 
posal site.  Therefore,  a calculation  of  the  amount  of  material  de- 
posited at  any  given  buoy  is,  at  best,  an  educated  guess,  and  the  amount 
of  material  deposited  at  any  given  site  can  never  be  accurately  de- 
termined. 

245.  Knowledge  of  the  quantity  of  material  deposited  at  the  buoys 
was  to  act  as  a correction  factor  for  information  gathered  during  the 
bathymetric  surveys.  The  calculated  amount  of  material  contained  within 
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each  isobath  describing  a dredged  material  mound  would  provide  an 
approximation  of  the  amount  of  material  in  that  mound.  Obviously  if  the 
vessel,  while  conducting  bathymetric  surveys,  did  not  pass  over  an 
isolated  submound  or  missed  the  top  of  the  main  mound,  the  calculated 
volume  of  the  mound  would  be  different  from  the  actual  volume.  Accurate 
knowledge  of  the  amount  of  material  deposited  would  provide  an  estimate 
of  the  degree  of  error  in  calculated  volume.  Because  the  quantities  of 
disposed  material  are  not  known,  no  accurate  estimate  of  eroded  material 
can  be  made. 

246.  Another  factor  that  compounded  the  problems  with  disposal 
studies  was  the  failure  of  the  microwave  positioning  system  used  on  the 
project  to  function  properly  most  of  the  time.  The  problem  was  finally 
attributed  to  the  presence  of  another  microwave  system  in  the  area  but 
not  before  the  project  was  nearly  completed.  Thus,  only  two  reliable 
bathymetric  surveys  were  made  during  the  monitoring  study,  one  just 
after  disposal  operations  were  completed  in  September  1975  and  one  in 
June  1976.  Short-term  changes  in  the  mounds  were  therefore  not  de- 
termined. 

247.  In  February  1976,  the  McFARLAND  began  maintenance  dredging 
and  disposing  dredged  material  in  the  DMDS  and  again  neither  the  site 
manager  nor  the  principal  investigators  were  informed  of  the  dredging 
schedule.  Mr.  Clyde  Henry,  who  was  doing  an  MS  theses  study  in  the 
vicinity  of  the  DMDS,  made  a collection  on  19  February'.  He  and  his  crew 
observed  the  McFARLAND  make  several  disposal  runs  at  buoy  B.  The  author 
subsequently  learned  that  WES  personnel  did  not  know  dredging  was 
occurring.  The  quantity  of  material  disposed  at  buoy  B was  calculated 
based  on  dredge  logs  and  must  be  viewed  with  skepticism  in  view  of  the 
extra-DMDS  disposal  operations  observed  in  September. 

I Study  Design 

The  monitoring  studies 

248.  As  mentioned  previously,  five  of  the  28  blocks  were  select- 
ed, based  primarily  on  similarities  in  benthic  populations,  for  study 
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during  the  experimental  portion  of  this  project.  Two  blocks,  2 and  15, 
had  sand  substrates.  Block  2 was  designated  as  an  experimental  area  to 
receive  dredged  material  as  many  times  as  dredging  occurred  during  the 
span  of  the  study.  Block  15  was  the  control  for  block  2. 

249.  Three  blocks,  12,  14,  and  27,  had  silt-clay  substrates. 
Blocks  12  and  14  were  designated  as  experimental  areas  to  receive  one- 
time disposals  of  predominantly  sandy  and  predominantly  silt-clay  ma- 
terial, respectively.  Block  27  was  the  control  area  for  blocks  12  and 
14. 

250.  The  buoys  placed  in  the  DMDS  were  to  provide  an  easy  target 
for  the  dredge  to  home  in  on  when  making  a disposal  run.  The  intended 
buoy  locations  are  shown  in  Figure  37.  After  the  buoys  had  been  placed 
by  the  Coast  Guard,  the  Texas  A&M  geological  oceanographers,  using 
satellite  and  microwave  navigation,  calculated  that  none  of  the  buoys 
were  in  their  intended  positions;  buoy  B was  southwest  of  its  intended 
position  and  buoys  C and  D were  offshore  from  their  intended  positions. 
Station  3 in  block  27  was  intended  to  be  1.8  km  due  southwest  of  the 
halfway  point  between  buoys  C and  D.  The  location  of  this  station  now 
fell  due  southwest  of  buoy  C and  thir  location  was  used  in  all  but  the 
September  cruises. 

251.  The  buoy  locations  were  subsequently  independently  recal- 
culated by  Mr.  Bruce  Sidner,  Texas  A&M  University,  and  Dr.  Thomas 
Wright,  WES.  These  calculations  showed  that  the  buoy  locations,  while 
still  not  in  the  intended  locations,  were  closer  than  previously  cal- 
culated (Figure  37).  Thus  block  27  stations  were  mostly  in  block  26. 

252.  Five  stations  were  established  in  each  block.  In  block  2, 
the  pattern  was  T-shaped;  on  the  other  blocks  it  was  a cross  (Figure 
38).  The  coordinates  of  the  stations  are  presented  in  Table  9.  The 
primary  disposal  stations  were  marked  by  a buoy  in  each  experimental 
block.  The  remaining  four  stations  were  located  inshore  (except  in 
block  2),  offshore,  northeast,  and  southwest  of  the  buoy.  The  purpose 
of  the  outlying  stations  was  to  determine  if  dredged  material  was  being 
■oved  away  from  the  primary  disposal  sites  by  natural  forces.  Stations 

),  and  ' ran  inshore  to  offshore.  Stations  2,  3,  and  4 rein  northeast 


77 


to  southwest. 

253.  All  blocks  were  sampled  bimonthly  (every  other  month)  at  a 
minimum  from  July  1975  through  May  1976.  These  collections  included  one 
predisposai  collection  (July  1975) , one  collection  while  disposal  was  in 
progress  (September  1975) , and  four  postdisposal  collections  (November 
1975-May  1976) . 

254.  The  dredge  McFARLAND  commenced  maintenance  dredging  on  24 
August  1975  and  disposal  continued  on  an  almost  daily  basis  through  24 
September.  During  this  period  the  estimated  volumes  of  sediment  de- 
posited at  each  disposal  site  were:  buoy  B,  190,700  m3  ; buoy  C,  105,500 

buoy  D,  195,700  nr.  However,  as  mentioned  previously  these  figures 
are  highly  suspect.  The  daily  volumes  of  dredged  material  deposited  in 
the  DMDS  (based  on  WES  calculations)  are  listed  in  Table  10.  During  the 
period  of  maintenance  dredging  between  18  February  and  3 March,  an 
estimated  276,246  m3  of  material  were  removed  from  the  channel  and 
reportedly  disposed  at  buoy  B (personal  communication,  T.  D.  Wright, 
1976,  WES) . 

255.  Several  crjises  were  planned  to  monitor  the  effects  .of  the 
mud  piur..e  after  the  dredge  made  its  disposal  run.  Adverse  weather 
conditions  aborted  most  of  these  cruises  and  hampered  others.  The  only 
biological  data  collected  were  phytoplankton  samples  on  9 September. 

The  Texas  City  dredged  material  study 

256.  On  9 and  10  October  1975,  a special  monitoring  study  was 
conducted.  The  EPA  granted  permission  for  offshore  disposal  of  ma- 
terial, which  had  been  designated  polluted,  from  the  Texas  City  turning 
basin.  It  was  estimated  that  six  dredge  loads  of  material  could  be 
obtained  from  the  turning  basin.  Actually  there  was  only  enough  ma- 
terial for  three  loads. 

257.  The  experimental  disposals  were  conducted  during  daylight 
hours  at  a special  station  established  about  1 km  south  of  buoy  B.  The 
station  was  marked  by  a temporary  buoy.  During  the  first  disposal  on 
the  morning  of  9 October,  the  research  vessels  were  not  anchored  in  the 
proper  location  and  only  the  fringes  of  the  mud  plume  were  monitored. 
During  the  second  disposal  in  the  afternoon  of  9 October,  the  vessels 
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moved  into  the  mud  plume  and  held  position  until  the  plume  had  dis- 
persed. This  disposal  was  also  monitored  by  aerial  photography  (Bouma 
et  al. , 1976) . A series  of  both  phytoplankton  and  zooplankton  samples 
were  obtained  during  the  second  disposal.  The  third  disposal  occurred 
on  the  morning  of  10  October  and  was  monitored  by  geological  personnel 
only. 


Field  Techniques 


Macrobenthos 

258.  Five  replicate  spade  core  samples  were  collected  at  each 
station  during  each  collection  period.  During  the  last  three  collec- 
tions, a 2.54-cm  core  was  removed  from  each  spade  core  sample  for  geo- 
logical analysis,  and  a sixth  spade  core  sample  was  collected  for  geo- 
logical analysis.  Sedimentological  notes  were  made  at  each  station. 
Three  of  the  macrobenthic  replicate  sanqples  (1,  3,  and  5)  were  analyzed. 
Replicates  2 and  4 were  stored. 

259.  Henry  (1976)  obtained  five  replicate  spade  core  samples  from 
two  stations  in  the  entrance  channel  each  month  between  May  1975  and 
April  1976.  No  benthos  samples  were  obtained  during  the  Texas  City 
experimental  disposal. 

Meiobenthos 

260.  When  possible,  one  meiofaunal  sample  was  obtained  from  each 
macrofaunal  sample  as  described  previously.  This  study  was  terminated 
after  November  1975. 

Nekton 

261.  Three  trawls  were  made  in  each  of  the  five  study  areas  in 

the  DMDS . In  the  experimental  blocks,  the  course  of  trawl  2 was  located 

along  the  course  followed  by  the  dredge  as  she  made  her  disposal  runs 
past  the  buoys.  Trawls  1 and  3 were  made  400  m northeast  and  southwest 
of  trawl  2,  respectively.  This  pattern  was  used  to  detect  changes  in 
nektonic  and  macro-epibenthic  populations  due  to  movement  of  dredged 
material.  In  the  control  blocks,  trawl  2 passed  as  close  as  possible  to 

the  center  of  the  block.  All  trawls  were  made  in  a northwest-southeast 
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direction. 

Zooplankton 

262.  Zooplankton  collections  were  made  monthly  during  the  exper- 
imental study  between  July  and  November  1375.  Two  replicate  samples 
were  collected  in  the  entrance  channel  near  buoy  7 and  two  within  the 
DMDS  in  the  manner  previously  described. 

263.  During  the  9 October  Texas  City  material  disposal,  three 
zooplankton  tows  were  made.  These  tows  included  a predisposal  tow  about 
30  min  prior  to  disposal,  a tow  in  the  mud  plume,  and  a postdisposal  tow 
after  the  plume  had  disappeared. 

Phytoplankton 

264.  Phytoplankton  samples  were  collected  monthly  between  August 
and  December  1975  as  previously  described.  Samples  were  collected  from 
the  entrance  channel  and  the  DMDS. 

265.  Phytoplankton  samples  were  also  obtained  on  9 September  and  9 
October  curing  disposal  monitoring  studies.  On  9 September,  predisposal 
samples  and  samples  in  the  mud  plume  were  obtained.  On  9 October, 
samples  were  obtained  prior  to  disposal  and  at  intervals  of  10,  16,  30, 
and  50  min  after  disposal;  sampling  was  discontinued  when  the  bottom 
water  had  cleared. 


Results 


Benthos 

266.  Macrobenthos:  populations.  The  changes  in  the  benthic  pop- 
ulations through  the  span  of  the  entire  study  are  shown  in  Figure  39. 

The  control  population  data  include  the  pilot  study  data  (the  data  point 
was  placed  toward  the  end  of  April,  which  was  about  the  midpoint  of  the 
benthic  collections)  and  the  averaged  data  from  the  control  stations  in 
blocks  15  and  27.  Each  data  point  represents  the  average  number  of 
individuals  per  m . 

267.  The  data  show  that  the  pilot  study  populations  (April)  were 
quite  large  compared  with  the  populations  at  the  control  stations  during 
the  experimental  study.  As  was  mentioned  in  Part  VI,  large  numbers  of 
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the  hemichordate  Balanoylossus  sp.  accounted  for  much  of  the  April 
population;  if  hemichordates  are  eliminated  from  the  data,  the  pop- 
ulations  would  average  718  individuals  per  m , which  is  as  large  as 
several  of  the  average  populations  collected  during  the  experimental 
study. 

268.  The  average  control  population  declined  sharply  between 
April  and  July  and  continued  to  decline  through  September.  In  November, 
the  population  increased  to  about  the  level  recorded  in  July;  this 
increase  may  represent  the  fall  spawning  period.  By  January  the  control 
population  had  declined  again,  remained  at  the  same  level  through  March, 
and  then  increased  slightly  in  May.  The  difference  between  the  spring 
populations  in  successive  years  is  obvious. 

269.  Figure  39  also  shows  the  trends  of  the  average  benthic 
population  at  the  15  experimental  stations.  The  average  experimental 
population  was  nearly  identical  in  number  to  the  control  population  in 
July  and  September.  From  these  data  there  is  no  evidence  of  an  acute 
impact  on  the  benthic  population  due  to  the  disposal  of  dredged  mate- 
rial. In  November,  however,  the  average  experimental  station  popula- 
tions Vi. creased,  but  were  depressed  by  90  individuals  per  m2  compared 
■with  the  control  population.  However,  during  the  remainder  of  the 
study,  the  average  experimental  populations  were  90-110  individuals  per 
m2  larger  than  the  control  populations.  There  does  appear  to  be  an 
enhancement  effect,  which  became  manifest  in  the  months  following  the 
cessation  of  disposal  operations. 

270.  The  temporal  changes  in  the  average  population  at  the 
stations  in  each  block  are  shown  in  Figures  40  through  44.  The  con- 
trol stations'  population  trends  (Figures  41,  44)  were  similar  at  all 
stations  during  the  first  four  bimonthly  collections.  The  populations 
declined  between  July  and  September,  increased  in  November,  and  de- 
creased again  in  January.  A common  trend  is  not  evident  in  March  and 
May;  two  of  the  five  stations  in  each  block  displayed  population  changes 
that  ran  counter  to  the  trend  of  the  other  three.  In  the  experimental 
blocks,  the  populations  did  not  show  a common  trend,  either  between 
blocks  or  between  stations  in  a given  block. 
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271.  In  the  following  descriptions  of  the  population  or  diversity 
changes  in  each  block,  reference  is  made  to  the  presence  or  absence  of 
dredged  material  in  the  samples.  These  data  are  based  primarily  on 
field  examination  of  the  samples  as  they  emerged  from  the  core  box. 

Large  lumps  of  Beaumont  Clay  and/or  large  amounts  of  small  shells  or 
shell  fragments  and  sand  were  considered  dredged  material.  In  many 
cases  there  was  a sharp  demarcation  between  what  had  been  the  sea  bottom 
surface  and  the  dredged  material  on  top  of  it.  However,  the  data,  which 
were  based  on  the  experience  of  the  field  personnel  who  were  familiar 
with  the  area  and  who  observed  both  natural  bottoms  and  bottoms  overlain 
by  dredged  material,  cannot  be  quantitated.  Tables  11  through  15  list 
the  field  description  of  the  sediments,  the  shell  hash  volume,  percent 
carbonate,  and  mean  grain  size  at  each  station. 

272.  It  is  also  noted  here  that  there  was  no  consistent  cor- 
relation pattern  in  any  of  the  analyses  comparing  benthic  populations 
with  sediment  data.  A few  correlation  coefficents  were  as  high  as 

± 0.8.  Most  were  less  than  ± 0.5  and  some  were  less  than  ± 0.1.  Var- 
iance ratios  calculated  for  each  pair  of  blocks  using  mean  population 
data  at  each  station  each  month  indicated  that  only  the  populations  in 
block  12  were  not  significantly  different  from  the  population  in  any 
other  block  (Table  16) . One-way  ANOVA  using  mean  population  data 
indicated  there  was  no  significant  difference  between  stations  within 
blocks  (Table  17) . Nor  was  there  a significant  difference  in  the 
diversity  between  stations  within  blocks  (Table  17) . The  following 
analyses  of  changes  in  populations  and  diversities  within  blocks  are 
descriptive  only. 

a.  Population  changes  in  block  2.  Dredged  material  disposal 
occurred  at  buoy  B on  24-26  August  and  10-24  September  1975  with  station 
2-1  as  the  primary  disposal  site  in  block  2.  Samples  were  collected  in 
block  2 on  18  and  20  September,  shortly  before  maintenance  dredging 
terminated.  The  presence  of  shell  hash  and  clay  at  stations  2-1  and  2-5 
(Table  11)  indicated  that  disposal  had  occurred  at  both  of  these  sta- 
tions. There  was,  however,  no  obvious  acute  impact  on  the  benthic 
populations  caused  by  disposal.  The  temporal  trends  of  the  populations 
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at  stations  2-1  and  2-5  were  similar  to  the  population  trends  at  the 
other  stations  in  block  2 and  to  the  control  stations  in  block  15  from 
July  through  November  (Figure  40).  In  January,  however,  the  populations 
at  stations  2-1  and  2-5  declined  while  increases  occurred  at  the  other 
block  2 stations.  Large  quantities  of  shell  hash  with  lumps  of  Beaumont 
Clay  were  collected  concomitantly  with  the  population  decrease  (note  the 
large  volume  of  shell  material  and  the  corresponding  high  carbonate 
percentage  at  station  2-1  in  Table  11) . 

Maintenance  dredging  occurred  again  between  18  February  and 
3 March  1976  with  all  of  the  material  reportedly  deposited  at  buoy  B. 
Block  2 stations  were  sampled  on  31  March,  and  Beaumont  Clay  and/or 
sand-shell  were  again  collected  at  stations  2-1  and  2-5.  The  popula- 
tions at  these  stations  continued  the  decrease  begun  in  January  (it 
should  be  noted  that  all  populations  in  block  2 decreased  in  March) . 

For  the  first  (and  only)  time,  large  quantities  of  shell  hash  were 
collected  at  station  2-2,  indicating  that  one  or  more  dredge  loads  of 
material  was  deposited  400  m to  the  northeast  of  buoy  B (assuming  that 
the  station  location  was  consistent  through  all  collections) . The 
population  decrease  at  station  2-2  was  not  as  great  as  at  station  2-3  or 

2-4  (at  no  time  during  the  study  was  there  evidence  that  disposal  had 

occurred  at  either  station  2-3  or  2-4) . 

In  May  the  populations  at  stations  2-1  and  2-5  increased. 

At  2-1,  small  quantities  of  Beaumont  Clay  were  collected  in  contrast  to 
the  two  previous  collections.  Large  quantities  of  shell  hash  were  not 
evident  in  the  field  at  station  2-5  although  the  shell  hash  volume  was 
similar  to  the  volumes  recorded  in  January  and  March.  There  was  no 

indication  of  disposal  at  station  2-2?  the  deposit  may  have  been  a small 

one  that  was  missed  in  May  or  the  material  may  have  been  eroded. 

Henry  (1976)  collected  monthly  benthic  samples  at  station  2- 
1 (his  station  1)  from  May  1975  through  April  1976,  providing  more 
frequent  data  points  with  which  to  describe  temporal  population  trends. 
Henry  analyzed  five  replicate  samples;  comparison  of  the  population 
trends  using  data  from  both  three  and  five  replicate  samples  indicated 
that  considerable  differences  in  estimated  population  sizes  may  occur  if 
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only  three  replicate  samples  were  used  in  data  analysis.  Henry's  data 
(Figure  45)  indicated  that  both  a fall  and  a spring  reproductive  period 
occurred.  The  November  population  increase  occurred  at  all  of  Henry's 
stations  and  agreed  with  the  data  collected  during  the  present  study, 
but  the  February  increase  was  missed  by  the  bimonthly  sampling  pattern 
of  the  present  study.  There  was  little  indication  of  a February  in- 
crease in  Henry's  muddy  bottom  control  areas  across  the  ship  channel 
from  the  DMDS . Henry's  data  from  station  2-1,  examined  alone,  indicated 
that  the  population  was  depressed  when  sampled  on  3 September,  a week 
after  disposal  at  buoy  B was  terminated.  However,  the  populations  at 
his  muddy  bottom  control  stations  also  declined,,  and  it  cannot  be 
determined  how  much  of  the  decrease  at  station  2-1,  if  any,  can  be 
attributed  to  disposal. 

The  unannounced  maintenance  dredging  and  disposal  at  buoy  B 
began,  according  to  WES  information,  on  18  February  1976.  Henry  sampled 
station  2-1  on  19  February  and  found  a large  benthic  population.  There 
was  no  indication  that  dredged  material  had  been  deposited  at  the  site 
prior  to  his  collection,  although  he  reported  that  the  McFARLAND  made 
several  disposal  runs  to  buoy  B while  he  was  collecting  samples  at  his 
other  stations. 

The  commencing  of  dredging  and  disposal  on-  18  February  and 
the  absence  of  dredged  material  at  buoy  B on  19  February  are  inconsis- 
tent. Station  location  error  was  not  to  blame — station  2-1  was  beside 
buoy  B.  In  view  of  the  extra-DMDS  disposal  observed  during  the  August- 
September  disposal  period,  the  author  is  of  the  opinion  that  the  dredge 
crew  finally  learned  to  recognize  the  R/V  TEXAS  STAR  and  made  certain 
their  disposal  runs  were  to  the  DMDS  whenever  the  field  crew  was  onsite. 

The  station  2-1  population  sampled  in  March  by  Henry  was 
depressed  and  dredged  material  (shell  hash  and  Beaumont  Clay)  was  col- 
lected. His  muddy  bottom  control  populations  increased  in  March, 
indicating  that  the  dredged  material  at  station  2-1  may  have  had  a 
depressive  effect. 

b.  Population  changes  in  block  12.  In  block  12,  station 
12-3  (buoy  C)  was  the  principal  disposal  site,  receiving  primarily  sand- 
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shell  dredged  material  during  the  August-September  disposal  period. 

This  station  was  not,  to  the  author's  knowledge,  used  for  disposal 
during  February  and  March  1976.  Station  12-5  was  located  about  200  m 
instead  of  400  m seaward  of  buoy  C so  that  two  sets  of  samples  would  be 
collected  from  disposal  sites  in  block  12. 

According  to  WES  information,  disposal  occurred  at  buoy  C 
between  10  and  14  September.  The  second  bimonthly  collections  occurred 
on  16  and  27  September,  after  the  disposal  at  buoy  C had  been  completed. 
Dredged  material  was  evident  only  at  stations  12-3  (sand-shell  with  clay 
lumps)  and  12-5  (layer  of  sand  over  mud  and  shell  hash)  (Table  13).  A 
large  quantity  of  shell  hash  was  collected'  at  station  12-1  but  there  was 
no  field  evidence  of  disposal  (also  note  that  the  July  samples  at 
station  12-1,  which  were  collected  about  400  m shoreward  of  the  equiv- 
alent September  samples,  contained  apparent  dredged  material). 

There  were  no  temporal  population  trends  common  to  all  sta- 
tions (Figure  42) . Between  July  and  September,  the  populations  at  three 
stations,  including  disposal  station  12-3,  decreased,  while  two,  in- 
cluding disposal  station  12-5,  increased.  Dredged  material  was  evident 
at  station  12-3  from  September  through  May  (Table  13)  . Following  the 
decrease  in  September,  the  population  at  this  station  increased  to  a 
March  peak  of  about  4000  individuals  per  m2,  the  largest  post-July 
population  sampled  anywhere  in  the  DMDS . Almost  one-half  of  the  in- 
crease in  January  was  due  to  large  numbers  of  a single  species,  the 
archiannelid,  Polygordius  appendiculatus . In  March,  Polygordius  was 
replaced  as  the  dominant  organism  by  large  populations  of  the  poly- 
chaete,  Spiophanes  bombyx  (a  sandy  bottom  dweller)  and  nematodes.  The 
total  population  declined  in  May. 

During  the  entire  postdisposal  portion  of  the  study,  the 
substrate  at  station  12-3  was  obviously  dredged  material.  Although 
Beaumont  Clay  was  not  present  after  November,  large  quantities  of  shell 
were  collected  each  time  the  station  was  sampled  and  the  amount  of  shell 
hash  alternately  increased  and  decreased  between  September  and  May 
(Table  13) . In  January,  the  shell  evidently  paved  the  bottom  because 
the  spade  corer  would  not  penetrate  and  a vaui  Veen  grah  had  to  be  used 
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to  collect  samples. 

At  station  12-5  the  populations  followed  the  same  temporal 
trend  as  those  at  station  12-3  from  November  through  May  but  the  pop- 
ulation increases  were  not  caused  by  the  same  organisms  and  they  oc- 
curred on  dissimilar  bottoms.  At  station  12-5  the  sediment  was  fine 
grained  between  January  and  May,  and  there  was  very  little  shell  hash; 
a layer  of  sandy  mud  was  the  only  evidence  of  disposal.  The  hemi- 
chordate,  Balanoglossus  sp.  accounted  for  over  half  of  the  peak  pop- 
ulation recorded  at  station  12-5  in  March. 

There  was  no  evidence  of  dredged  material  at  station  12-1, 
12-2,  or  12-4  while  disposal  was  occurring  or  afterward  until  January, 
when  sand,  shell,  and  Beaumont  Clay  were  collected  at  stations  12-1  and 
12-2.  The  populations  at  both  stations  increased  between  November  and 
January.  In  March  there  was  slight  evidence  of  disposal  material  at 
station  12-2  only.  In  May,  the  sediment  at  station  12-4  contained  large 
quantities  of  shell  hash.  The  population  increased  in  May  at  this 
station,  following  a decline  that  had  begun  in  January. 

£.  Population  changes  in  block  14.  Station  14-3  (buoy  D) 
in  block  14  was  the  primary  disposal  site  for  silt-clay  material  during 
the  August-September  period  of  maintenance  dredging.  Disposal  occurred 
at  buoy  D,  according  to  WES  records,  from  27  August  through  10  Septem- 
ber. This  station  did  not,  to  the  author's  knowledge,  receive  any 
dredged  material  during  the  February- -March  maintenance  dredging  period. 

The  September  samples  were  collected  on  the  fifteenth,  five 
days  after  disposal  at  buoy  D had  terminated.  There  was  no  obvious 
evidence  of  dredged  material  in  the  sediments  at  any  station  in  block  14 
(Table  14) . The  populations  in  block  14  decreased  between  July  and 
September  (Figure  43)  as  they  did  in  the  control  areas  (Figures  41,  45). 
It  must  be  remembered  that  because  of  the  misplacement  of  buoy  D,  all 
stations  in  July  were  located  about  800  m shoreward  of  their  post-July 
locations.  In  November,  Beaumont  Clay  and  shell  material  were  collected 
at  station  14-4  and  the  populations  were  larger  than  in  September. 

Still  more  shell  hash  (but  less  clay)  was  collected  in  January.  In 
March  and  May  smaller  quantities  of  both  clay  and  shell  hash  were  col- 
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lected  as  compared  with  the  January  collection.  The  population  trend  at 
station  14-3  did  not  show  any  apparent  correlation  with  changes  in  the 
sediment  composition  during  this  time. 

In  January,  Beaumont  Clay  w=>s  collected  at  stations  14-1 
(with  large  quantities  of  shell  hash)  and  14-2.  The  population  at 
station  14-1  increased  from  the  November  level  while  that  at  station  14- 
2 decreased.  In  March  there  was  evidence  of  dredged  material  at  sta- 
tions 14-4  (sand  and  shell  with  small  amounts  of  Beaumont  Clay)  and  14-5 
(shell  hash) . The  populations  at  bot*  stations  increased  while  the 
populations  at  the  other  block  14  stations  decreased.  In  May,  shell 
hash  and  Beaumont  Clay  were  collected  at  station  14-1  concomitantly  with 
a population  increase.  Population  increases  also  occurred  at  three  of 
the  other  block  14  stations. 

<3.  Ship  channel  populations.  Henry  (1976)  sampled  two 
stations  in  the  entrance  channel  adjacent  to  the  DMDS  each  month.  The 
temporal  population  trends  are  shown  in  Figure  46.  In  May,  the  entrance 
channel  bottom  contained  large  numbers  of  individuals.  This  agreed  with 
pilot  study  data  from  the  DMDS.  The  population  declined  precipitously 
between  May  and  June.  The  sediments  were  soft  sandy  or  muddy  clay  in 
May,  June,  and  July,  indicating  that  a change  in  the  sediment  composi- 
tion or  texture  was  not  responsible  for  the  population  decrease.  In 
July,  prior  to  the  initiation  of  dredging,  there  was  a slight  indication 
that  the  populations  were  increasing.  The  McFAKLAND  was  dredging  in  the 
vicinity  of  Henry's  entrance  channel  stations  when  the  August  (which 
actually  occurred  on  3 September)  sampling  cruise  was  made  and  samples 
were  not  obtained.  The  populations  were  presumed  to  have  been  low. 

In  September,  the  bottom  sediments  of  the  channel  were  a 
thin  layer  of  soft  silt  over  Beaumont  Clay.  Beaumont  Clay  is  very 
cohesive  and  almost  impenetrable;  very  shallow  samples  were  obtained. 

Hie  populations  were  very  low. 

The  population  increased  in  November  concomitantly  with  the 
increase  observed  at  most  stations  in  the  present  study.  The  layer  of 
softer  sediments  overlying  the  Beaumont  Clay  had  increased  in  thickness. 
For  the  remainder  of  the  study,  the  population  trends  were  similar  to 
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the  trends  Henry  observed  at  station  2-1,  including  a February  peak.  In 
March,  after  the  February-March  maintenance  dredging,  the  populations 
were  quite  low  in  the  channel  and  were  still  low  in  April  when  the  last 
collection  was  made. 

273.  Macrobenthos:  diversity.  The  total  number  of  species  in 
three  replicate  samples  was  calculated  for  each  station  to  determine  if 
dredged  material  disposal  affected  the  diversity.  The  data  are  shown  in 
Figures  47  through  51. 

274.  A comparison  of  the  control  blocks  (Figures  48,  51)  shows 
that  unlike  the  population  trends,  the  diversity  trends  in  the  two 
blocks  are  diametrically  opposed  in  most  cases.  In  block  27  (Figure 
51) , the  mud  bottom  control  station,  the  species  trend  was  similar  to 
the  population  trend  (Figure  44) , with  a decrease  in  species  from  July 
to  September,  an  increase  in  November,  and  a decrease  in  January.  There 
was  no  common  trend  in  March  or  May.  The  block  15  (sandy  bottom  control 
stations)  (Figure  48)  diversity  trends  were  opposite  to  the  population 
trends;  i.e.,  each  time  the  population  decreased,  it  became  more  diverse 
and  vice  versa.  The  uniformity  of  the  trend  between  stations  was  lost 
as  the  study  progressed. 

a.  Diversity  changes  in  block  2.  In  block  2 , the  changes 
in  diversity  became  more  uniform  toward  the  end  of  the  study  (Figure 
47) . The  diversity  decreased  at  two  of  the  five  stations  between  July 
and  September.  The  decrease  was  greatest  (11  species)  at  station  2-1, 
the  principal  site  of  dredged  material  disposal  in  August  and  September. 
At  station  2-5,  which  was  also  a disposal  site  according  to  sedimento- 
logical  notes  (Table  12) , a diversity  increase  almost  as  great  as  the 
decrease  at  station  2-1  occurred  (10  species).  From  these  data  it  was 
not  possible  to  distinguish  between  acute  impact,  if  any,  and  the  nat- 
ural changes  in  diversity.  After  the  February-March  disposal,  the 
diversity  at  four  of  the  five  stations  decreased,  stations  2-1  and  2-5 
included. 

b.  Diversity  changes  in  block  12.  In  block  12,  the  sedi- 
ments at  all  stations  appeared  to  contain  dredged  material  at  one  time 
or  another  although  12-3  was  the  principal  disposal  site  and  the  one 


station  that  consistently  appeared  to  have  been  impacted  (Table  13) . 
Disposal  occurred  in  September.  The  diversity  of  stations  12-1,  12-3, 
and  12-4  decreased,  with  the  greatest  decrease  at  station  12-1  (22 
species)  (there  was  no  evidence  of  dredged  material  at  either  12-1  or 
12-4  until  January  or  later).  The  diversity  at  station  12-5,  which  was 
located  on  sandy  dredged  material,  increased  in  September  (Figure  49). 

At  station  12-3,  as  was  previously  stated,  the  quantity  of 
shell  hash  alternately  increased  and  decreased  between  September  and 
May.  Th’s  possibly  means  that  fine  material  was  alternately  deposited 
in  and  removed  from  the  interstices  of  the  shell  hash  by  waves  and 
currents.  After  September,  the  diversity  -changed  little  with  each 
decrease  in  the  shell  hash  volume  but  increased  sharply  with  an  increase 
in  shell  hash.  The  general  trend  was  toward  increased  diversity  over 
the  postdisposal  span  of  the  study. 

The  temporal  diversity  trend  at  station  12-5  was  opposite 
that  of  12-3.  After  the  initial  increase,  the  diversity  decreased 
through  January  as  the  sand  was  infiltrated  by  silts  and  clays.  The 
diversity  increased  between  January  and  May. 

Shell  hash  and  Beaumont  Clay  were  collected  at  stations  12-1 
and  12-2  in  January.  The  diversity  at  these  two  stations  increased 
between  November  and  January.  The  diversity  also  increased  at  station 
12-4  in  January  when  the  sediments  had  some  shell  hash  mixed  with  the 
soft  material  as  opposed  to  a soft  clay  bottom  in  November.  In  May 
large  quantities  of  shell  hash  were  collected  at  12-4  and  the  diversity 
increased  sharply. 

c.  Diversity  changes  in  block  14.  Dredged  material  dis- 
posal occurred  at  station  14-3  in  August  and  September.  The  diversity 
at  all  stations  decreased  between  July  and  September,  but  the  decrease 
was  greatest  at  14-3  (recall  that  each  post-July  station  was  located 
about  800  m seaward  of  the  July  location).  The  diversity  at  14-3  in-, 
creased  in  November  as  the  amount  of  shell  hash  increased  and  was  stable 
for  the  remainder  of  the  study  while  the  shell  hash  volume  increased  and 
then  decreased  (Figure  50) . 

The  diversity  at  14-2  remained  essentially  unchanged  between 
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July  and  January,  even  though  Beaumont  Clay  and  shell  hash  were  col- 
lected in  January.  A decrease  occurred  in  March  when  no  evidence  of 
dredged  material  was  observed.  Dredged  material  was  collected  at  14-1 
in  January  and  May  and  the  diversity  increased  in  both  months  above  the 
levels  recorded  previously. 

275.  Macrobenthos:  numerical  analysis.  The  analysis  of  benthic 
data  was  first  accomplished  using  each  replicate  as  an  entity.  This  was 
done  for  each  bimonthly  collection.  Next,  the  replicates  at  each  sta- 
tion were  summed  and  averaged  and  an  analysis  of  each  bimonthly  co2 - 
lection  was  done.  The  bimonthly  data  were  concatenated  serially  and  an 
analysis  was  run  at  each  incremental  stage.  This  method  made  more  and 
more  data  available  for  analysis.  In  the  final  stage  of  data  accretion, 
the  station  data  from  all  six  bimonthly  collections  were  analyzed. 

276.  The  discussion  of  these  analyses  will  proceed  in  the  reverse 
order.  In  analyzing  the  data,  it  made  more  sense  to  begin  the  dis- 
cussion with  the  largest  data  component  and  then  successively  break  the 
data  into  smaller  and  smaller  components.  It  will  be  noted  that  at  each 
successively  lower  data  level,  the  clusters  in  the  dendrograms  became 
less  concise  and  the  stations  of  a given  block  had  less  of  a tendency  to 
cluster  together.  At  the  lowest  level,  using  each  replicate  as  an 
entity,  the  information  contained  in  the  data  was  so  diffuse  that  the 
clusters  were  of  little  use  in  determining  the  effects  of  dredged  ma- 
terial on  the  benthos. 

a.  July-Mav  data.  The  computer  analysis  of  the  six  com- 
bined bimonthly  collections  produced  four  discrete  site  groups  (Figure 
52),  the  stations  in  each  group  having  a high  degree  of  similarity.  All 
stations  in  blocks  2 and  15  (hereafter  referred  to  as  the  inshore  site 
group)  clustered  together  as  did  all  the  stations  in  blocks  12  and  14 
(the  offshore  site  group)  except  station  12-3.  Block  27  stations  formed 
a distinct  cluster  that  was  allied  with  the  offshore  site  group.  Ordi- 
nation (not  shown)  confirmed  that  the  clusters  were  distinct,  but  also 
showed  that  the  stations  in  a cluster  were  often  widely  separated.  Sta- 
tion 12-3  was  extremely  isolated. 

Examination  of  the  two-way  table  (Table  18)  reveals  that 
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species  group  1 consisted  of  species  that  were  widely  distributed;  most 
were  collected  at  every  station  at  sometime  during  the  study.  Species 
group  2 members  were  also  widely  distributed,  but  were  less  common  at 
block  27  stations.  Several  members  of  this  group,  viz:  Prionospio 
cirri f era , Pagurus  annulipes , Spiophanes  bombyx,  Nematoda,  and 
Polggordius  appendiculatus , were  present  in  large  numbers  at  station  12- 
3 and  combined  to  make  12-3  a unique  site.  Polggordius  in  particular 
was  collected  almost  exclusively  at  station  12-3. 

Species  group  3 was  characteristic  of  the  inshore  site 
group.  Species  group  4 was  characteristic  of  the  offshore  site  group, 
and  the  species  were  particularly  abundant  at  station  12-3.  Species 
group  5 was  characteristic  of  both  the  offshore  and  block  27  site 
groups.  Species  group  6 was  composed  of  species  that  did  not  especially 
characterize  any  one  site  group.  The  abundance  and  occurrence  of  the 
species  in  species  groups  3,  4,  and  5 allied  station  12-3  with  the 
offshore  site  group. 

b.  November-May  data.  This  analysis  included  all  the  data 
collected  during  the  four  postdisposal  cruises.  As  with  the  six  col- 
lection analysis,  the  stations  segregated  into  an  inshore  site  group,  an 
offshore  site  group,  and  a block  27  group  (Figure  53) . Stations  12-3 
and  12-4,  two  of  the  three  stations  at  which  Polggordius  was  collected, 
formed  a separate  cluster.  The  dissimilarity  between  clusters  was 
slightly  greater  than  in  the  six  collection  analysis.  In  the  inshore 
site  group,  there  was  evidence  of  three  separate  clusters  forming,  with 
station  2-1  forming  a one-station  site  group.  Ordination  (not  shown) 
showed  that  station  2-1  was  widely  separated  in  space  from  the  inshore 
cluster  and  should  probably  be  made  a separate  group.  The  remaining 
inshore  stations  were  tightly  clustered.  The  block  27  group  was  also 
tightly  clustered,  but  the  offshore  stations  were  widely  separated. 
Station  12-3  was  alone,  but  there  was  no  evidence  that  it  was  allied  . 
with  station  12-4. 

, 

Species  group  1 (Table  19)  was  again  composed  of  the  wide- 
spread species,  but  the  elimination  of  two  sets  of  data  reduced  the 

i 

number  of  species  in  this  group.  Species  group  2 members,  while  wide- 
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spread,  were  present  in  larger  numbers  at  inshore  stations.  Species 
group  3 consisted  of  three  species  that  were  only  abundant  at  stations 
12-3  and  12-4,  Spiophones  bombyx,  Polygordius , and  the  nematodes. 

Species  group  4 was  characteristic  of  the  offshore  site  group,  while  5 
was  characteristic  of  the  offshore  site  group  and  of  stations  12-3  and 
12-4.  Species  group  6 was  characterized  by  species  that  were  usually 
either  very  abundant  or  entirely  absent  in  all  site  groups.  The  last 
three  species  groups  were  characteristic  of  the  inshore  site  group. 

c_.  January,  March,  May  data.  This  analysis  involved  the 
last  three  collections,  i.e.,  those  for  which  sediment  data  were  col- 
lected concomitantly  with  biological  data  -(Figure  54) . In  this  anal- 
ysis, station  2-1  separated  from  the  inshore  site  group  and  formed  a 
single-station  site  group.  This  was  caused  not  so  much  by  the  presence 
of  certain  species,  but  because  of  the  complete  lack  of  representatives 
of  species  groups  5 and  6 and  a lack  of  most  species  in  group  4 (Table 
20) . The  species  that  were  present  allied  station  2-1  with  the  inshore 
site  group.  As  in  the  previous  analysis,  stations  12-3  and  12-4  formed 
a cluster  allied  with  the  offshore  site  group.  It  will  also  be  noted 
that  fo-  the  first  time,  the  block  27  site  group  was  joined  by  an 
offshore  station  (14-4) . Ordination  (not  shown)  confirmed  the  groups 
described  above,  but  again  showed  that  the  stations  were  not  tightly 
clustered  in  space. 

Species  group  1 was  generally  widespread,  but  conspicuous 
absences  may  be  seen  in  the  block  27  site  group.  Species  group  2 was 
characteristic  of  the  inshore  site  group.  Species  group  3 was  primarily 
characteristic  of  stations  12-3  and  12-4.  Species  group  4 consisted  of 
species  that  were  generally  not  present  anywhere  but  in  site  group  1. 
Species  group  5 was  characteristic  of  the  offshore  site  group  and 
stations  12-3  and  12-4.  The  last  species  group  consisted  of  species 
that  were  not  characteristic  of  any  site  group.  Species  groups  2,  4, 
and  5 allied  stations  12-3  and  12-4  with  the  offshore  site  group. 

d.  November- January  and  March-May  data.  The  November-May 
data  were  broken  into  two  smaller  groups  of  two  collections  each.  In 
both  analyses,  while  the  similarity  between  major  clusters  remained 
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approximately  the  same  as  in  the  previous  analyses,  the  ecological 
distance  between  most  stations  increased. 

In  the  November-January  analysis,  the  inshore  site  group, 
exclusive  of  station  2-1,  was  intact  (Figure  55).  Stations  2-1  and  12-3 
formed  a site  group.  In  January,  large  amounts  of  shell  hash  were 
collected  at  both  of  these  stations  (the  2-1  population  was  decreasing 
while  the  12-3  population  was  increasing  relative  to  the  November  pop- 
ulation) . The  block  27  site  group  was  broken  up  completely  and  was 
integrated  into  the  offshore  site  group.  Stations  14-1  and  14-3  also 
formed  a cluster.  Ordination  (not  shown)  showed  that  stations  2-1  and 
12-3  were  closely  related  and  were  widely  separated  from  the  other 
groups.  The  inshore  site  group  was  a fairly  tight  cluster,  but  the 
offshore  stations  were  widely  spread.  Stations  14-1  and  14-3  did  not 
form  a separate  cluster. 

Species  group  1 was  primarily  characteristic  of  station  2-1 
(Table  21) . Species  group  2 was  characteristic  of  the  inshore  site 
group,  while  group  3 consisted  of  the  echiuroid,  Thalassema  hartmani , 
and  associated  commensals  found  primarily  at  station  15-4.  Species 
group  'i  consisted  of  widespread  species.  Species  group  5 consisted 
primarily  of  species  that  were  abundant  at  station  12-3.  Species  group 
6 was  more  characteristic  of  the  offshore  site  group  than  any  other,  but 
many  of  the  species  were  not  represented  at  various  offshore  stations. 
The  last  site  group  was  characteristic  of  stations  14-1  and  14-3,  both 
of  which  had  large  quantities  of  shell  hash  in  the  sediments  in  January. 
Thus,  the  four  stations  at  which  large  volumes  of  shell  material  were 
collected  in  November  and/or  January,  viz:  2-1,  12-3,  14-1,  and  14-3  had 
populations  that  were  different  enough  to  separate  them  from  the  main 
clusters,  yet  the  populations  of  each  of  the  two  smaller  clusters  were 
quite  different.  Species  groups  1 and  5 were  poorly  represented  at 
stations  14t1  and  14-3.  Species  group  7 was  poorly  represented  at 
stations  2-1  and  12-3. 

The  March-May  clusters  were  much  more  discrete  than  those 
formed  by  the  November-January  data  (Figure  56) . The  clusters  were 
similar  to  those  of  the  January,  March,  and  May  data  combined.  The 
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species  groups  were  also  similar  (Table  22) . The  smaller  amounts  of 
shell  hash  in  the  sediments  at  station  2-1  in  March  and  May  apparently 
made  the  fauna  different  from  that  found  at  station  12-3,  because  the 
two  stations  did  not  form  a separate  cluster.  The  clustering  arrange- 
ment agreed  with  the  ordination  data  (not  shown) . 

£.  The  bimonthly  data.  As  will  be  seen  in  the  following 
six  analyses,  there  was  much  less  of  a tendency  for  the  stations  to  fall 
into  distinct  inshore  and  offshore  clusters  as  was  the  case  when  the 
data  fcr  two  or  more  months  were  summed.  The  ordination  plots  (not 
shown)  resembled  scatter  diagrams  in  many  cases;  there  was  little  ten- 
dency for  the  stations  to  form  discrete  clusters-.  In  the  July  analysis 
(Figure  57) , site  group  1 stations,  with  one  exception,  were  from  off- 
shore and  block  27.  Site  group  2 consisted  of  four  of  the  five  stations 
in  block  14.  Site  group  3 was  an  inshore  cluster,  the  stations  of  which 
were  poorly  represented  by  both  species  and  individuals  in  species 
groups  3,  4,  and  5 (Table  23) . Site  group  4 was  a mixture  of  inshore 
and  offshore  stations.  The  remaining  two  site  groups  were  unique  be- 
cause stations  12-5  and  14-1  were  virtually  unrepresented  by  members  of 
species  group  4 and  because  station  2-1  had  no  representatives  of 
species  group  3 or  4 and  poor  representation  by  species  in  group  2. 

It  should  be  remembered  that  both  the  number  of  species  and 
number  of  individuals  decreased  at  most  stations  between  July  and  Sep- 
tember; thus,  the  September  analysis  was  based  on  fewer  data  than  the 
July  analysis.  Site  group  1 (Figure  58)  was  a mixture  of  represen- 
tatives from  each  of  the  five  blocks  and  was  characterized  by  species 
group  3 (Table  24) . Site  group  2 contained  all  inshore  stations  except 
one;  station  12—3  was  clustered  with  station  2-1  before  the  large  group 
was  joined.  This  group  and  the  last  site  group  were  clustered  by  the 
absence  of  species;  species  groups  1 and  6 were  not  represented  in  site 
group  3 and  species  group  2 was  poorly  represented. 

The  site  groups  formed  by  the  analysis  of  November  benthic 
data  (Figure  59)  were  more  discrete  than  the  September  site  groups. 

Site  group  1 consisted  of  inshore  stations  at  which  specimens  of  species 
groups  1 through  4 were  fairly  well  represented  (Table  25)  . Site  group 
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2 consisted  of  five  stations,  four  of  which  were  located  on  disposal 
sites.  Also  note  that  while  there  was  a tendency  to  cluster,  there  was 
a high  degree  of  dissimilarity  between  each  of  the  stations.  Stations 
2-1  and  15-4  formed  a cluster;  station  14-3  formed  a single  station  site 
group;  and  stations  12-3  and  12-5  formed  a cluster.  The  disposal  sta- 
tions did  not  have  many  species  in  common.  Stations  12-3  and  12-5  were 
fairly  well  represented  by  members  of  species  groups  2 and  3,  and  poorly 
represented  by  species  groups  4,  5,  and  6.  Stations  15-4  and  2-1  were 
poorly  represented  by  species  groups  4,  5,  and  6 and  not  well  repre- 
sented by  species  group  3.  Station  14-3  was  characterized  by  large 
numbers  of  individuals  of  members  of  species  group  5. 

The  populations  at  all  control  stations  and  many  exper- 
imental stations  decreased  between  November  and  January.  The  clusters 
formed  by  the  January  data  (Figure  60)  were  not  as  discrete  as  those 
formed  by  the  November  data.  Site  group  1 was  an  inshore  group  char- 
acterized by  species  groups  2 and  3 (Table  26) . Site  group  2 was  a 
mixture  of  inshore  and  offshore  stations  primarily  characterized  by  a 
lack  of  any  dominant  species  group.  Site  group  3 was  an  offshore  clus- 
ter (nov.e  that  station  14-3  was  included  in  this  group)  that  was  char- 
acterized by  species  group  5.  Site  group  4 consisted  of  stations  2-1 
and  12-3.  These  stations  were  probably  clustered  together  because  of 
poor  representation  in  the  species  groups.  It  will  be  seen  that  the 
more  widespread  species  group,  4,  was  not  well  represented  at  stations 
2-1  and  12-3.  The  last  site  group  consisted  of  offshore  and  block  27 
stations  and  was  characterized  by  poor  representation  in  all  species 
groups  except  4,  the  widespread  group. 

Six  site  groups  were  formed  by  analysis  of  the  March  data 
(Figure  61)  . Site  groups  1 and  2 were  related,  but  were  separated 
because  species  group  1 was  more  frequently  present  and  more  abundant  in 
site  group  1 than  in  site  group  2 (Table  27) . Site  group  3 was  composed 
of  stations  12-3  and  14-5.  These  stations  were  joined  by  the  occurrence 
and  abundance  of  the  species  in  species  group  3.  Station  15-1  was  made 
unique  by  species  group  4 and  the  poor  representation  of  species  in 
groups  3 and  5.  Station  2-1  was  unique  because  of  the  absence  of 
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representatives  of  species  groups  4,  6,  and  7 and  the  poor  representa- 
tion by  species  groups  3 and  5.  Site  group  6 was  characterized  pri- 
marily by  species  group  5. 

Five  site  groups  were  formed  by  analysis  of  the  May  data 
(Figure  62).  Site  groups  1 and  2,  primarily  inshore  stations,  were 
related  but  separated  by  the  representation  and  abundance  of  the  species 
in  group  6 (Table  28) . Site  groups  3 and  4 were  offshore  clusters  and 
group  5 consisted  of  block  27  stations.  Site  group  3 was  best  charac- 
terized by  species  group  5.  The  large  numbers  in  species  group  3 and 
the  absence  of  members  of  species  group  7 made  the  stations  12-3  and  12- 
4 cluster  unique.  The  block  27  stations  were  not  well  represented  in 
species  groups  3 through  7. 

f.  Individual  replicate  data.  In  these  analyses,  each 
replicate  was  an  entity,  which  made  each  entity  relatively  data  poor, 
and  it  was  the  exception  rather  than  the  rule  to  have  all  three  re- 
plicates from  a given  station  cluster  together  with  a high  degree  of 
similarity.  In  many  instances  inshore  and  offshore  replicates  clustered 
together.  This  method  of  analysis  contained  little  useful  information, 
except  that  the  populations  from  replicate  samples  at  a given  station 
were  often  very  dissimilar  (see  also  the  mean  and  standard  deviation 
data  for  each  station.  Appendix  E) . Examination  of  the  raw  inacrobenthic 
data  showed  that  in  many  cases  there  was  little  similarity  between 
replicates  at  the  same  stations  either  in  terms  of  species  present  or 
numbers  of  individuals.  The  same  variability  was  also  obtained  in  sedi- 
ment analyses  (Scrudato  and  Estes,  1977) . This  variability  was  not  a 
function  of  sampling  error  due  to  vessel  drift.  The  vessel  was  anchored 
when  sampling  occurred,  and  the  only  movement  was  along  an  arc  as  the 
boat  moved  in  response  to  wind,  waves,  and  currents.  No  patterns  were 
evident  in  the  analyses  by  replicates,  and  this  aspect  of  the  data  is 
not  discussed  further. 

277.  Meiobenthic  vs.  macrobenthic  populations.  As  previously 
stated,  problems  were  encountered  in  obtaining  a meiofaunal  sample  from 
each  core,  and  there  are  numerous  blanks  in  the  data  matrices  for  the 
three  months  in  which  meiofaunal  samples  were  obtained.  Even  though  all 


L 


96 


samples  collected  were  analyzed  (compared  with  only  three  of  five  macro- 
faunal  samples) , there  were  insufficient  data  to  compare  population 
trends  between  stations  or  even  between  control  blocks.  There  was 
little  correlation  between  the  sizes  of  macrobenthic  and  meiobenthic 
populations  in  most  cases.  There  was  wide  variability  in  the  numbers  of 
individuals  per  replicate  sample  at  the  same  station  and  there  was  also 
wide  variability  in  the  ratios  of  macrofaunal  to  meiofaunal  populations 
(Appendix  F) . 

278.  Discussion.  It  is  generally  recognized  that  temperature 
plays  a primary  role  in  determining  the  reproductive  period  and  distri- 
bution of  marine  organisms.  Gunter  (1957)  summarized  the  information  on 
reproduction  as  related  to  temperature.  Spawning  in  temperate  regions 
is  associated  with  increasing  temperature;  rising  temperatures  trigger 
gametogenesis,  and  spawning  occurs  when  a certain  temperature  (constant 
for  a given  species  in  a given  locality)  is  reacheo  or  surpassed  if  all 
other  conditions  are  favorable.  Conversely,  other  species  spawn  when 
the  temperature  begins  to  decline.  In  previous  studies  in  the  Galveston 
area,  viz:  Mackin  (1971)  in  Trinity  Bay,  Holland  et  al . (1973)  in 
Galveston  Bay,  Gillard  (1974)  in  upper  Galveston  Bay,  and  McBee  (1^75) 
in  the  Ceday  Bayou-Trinity  Bay  area,  the  largest  total  populations 
occurred  in  the  January-May  period  of  their  studies.  Offshore  data 
(Harper,  unpublished  data;  the  present  study)  agreed  with  this  general 
pattern.  These  data  indicated  that  the  species  were  largely  spring 
spawners.  However,  comparison  of  data  collected  by  Gillard  (1974) , 
Holland  et  al.  (1973),  and  McBee  (1975)  showed  that  January  population 
increases  occurred  in  1971  and  1972  even  though  the  temperatures  re- 
mained low  through  January  or  February.  This  suggested  that  the  animals 
were  spawning  in  late  fall  and  that  the  larvae  settled  in  large  numbers 
in  January  or  February.  Preceding  the  spring  increases  in  both  years 
were  salinity  decreases  in  the  fall,  indicating  a salinity  influence  on 
reproduction  or  at  least  the  metamorphosis  and  settling  of  the  larvae. 

279.  It  was  also  quite  apparent  that  salinity  played  a major  role 
in  determining  the  timing  of  reproduction  and/or  the  species  recruited 
in  the  DMDS.  Reference  to  Figure  63  shows  that  freshwater  discharge 
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increased  beginning  in  September  1974  and  averaged  about  50  x 106  m3 
each  month  through  June  1975.  The  salinity  in  the  Galveston  Channel 
underwent  a concomitant  decrease  from  about  29  ppt  in  July  1974  to  12 
ppt  in  May  1975.  During  the  period  for  which  comparable  data  are  avail- 
able, the  bottom  water  salinity  in  the  DMDS,  while  higher  than  in  the 
Galveston  Channel  by  3 to  5 ppt,  displayed  the  same  trends  (Figure  15) . 
It  may,  therefore,  be  assumed  that  the  salinity  over  the  DMDS  was  lower 
than  25  ppt  and  perhaps  less  than  20  ppt  part  of  the  time  between 
November  1974  and  June  1975,  the  period  of  time  in  which  both  fall  and 
spring  spawners  should  have  reproduced.  It  is  quite  probable  that  the 
large  population  that  occurred  in  April-May  1975  was  a direct  result  of 
increased  freshwater  discharge  into  the  Galveston  Bay  system  and  the 
resultant  lowered  salinities;  however,  the  role  of  increased  levels  of 
river-borne  nutrients  acting  to  stimulate  populations  must  not  be  over- 
looked. Between  May  and  August  the  salinity  in  the  Galveston  Channel 
increased  rapidly  and  the  population  underwent  a precipitous  decrease. 

It  will  also  be  seen  in  Figures  15  and  53  that  freshwater  discharge 
remained  uniform] y low. during  the  fall  und  winter  period  of  1975  and 
1976,  and  a repeat  of  the  previous  year's  spring  benthic  population 
bloom  did  not  occur.  Henry's  (1976)  data  showed  a shortlived  population 
increase  in  February,  but  neither  the  magnitude  nor  the  areal  extent  of 
the  increase  can  be  assessed  because  too  few  control  station  data  were 
available.  Based  on  available  data,  it  can  be  concluded  that  in  most 
years,  dredged  material  disposal  would  cause  the  least  impact  in  the 
late  summer  or  early  fall  prior  to  fall  or  spring  spawning. 

280.  Previous  studies  concerning  the  inpact  of  dredging  have 
indicated  that  if  water  circulation  was  restricted,  such  as  occurs  in 
many  marinas  and  waterfront  housing  developments,  benthic  populations 
may  remain  low  (Reish,  1961;  Taylor  and  Saloman,  1968;  Sykes  and  Hall, 
1970;  Lindall  et  al.  , 1973;  Gilmore  and  Trent,  1974);  low  oxygen  levels 
caused  by  anaerobic  conditions  were  often  cited  as  the  probable  cause  of 
the  low  populations.  If  water  circulation  was  unimpeded,  dredged  areas 
and  disposal  areas  have  recruited  climax  communities  (or  at  least 
populations  comparable  to  control  populations)  within  two  months  to 
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about  four  years  (Reish,  1963;  Virginia  Institue  of  Marine  Science, 

1967;  Pfitzenmeyer,  1970;  Saila,  Pratt,  and  Polgar,  1972;  Stickney  and 
Perlmutter , 1975;  Harper  and  Hopkins,  1976)  . The  passage  of  currents 

through  the  DMDS  and  the  agitation  of  water  by  wind  and  waves  make  it 

unlikely  that  oxygen  depletion  would  be  but  a very  short-term  environ- 
mental effect,  occurring  immediately  after  disposal  occurred,  and  then 
principally  after  anoxic  sediments  had  been  dredged. 

281.  The  greatest  potential  cause  of  change  in  the  benthic  com- 

munity is  a change  in  the  sediment  composition.  Sykes  and  Hall  (1570) , 
Taylor  and  Saloman  (1968) , and  Taylor,  Hall  and  Saloman  (1970)  , in  part, 
equated  low  mollusk  populations  in  dredged  canals  in  Tampa  Bay,  Florida, 
with  the  fine  sediments  in  the  canals  as  compared  with  the  firmer  sedi- 
ments on  undredged  shallows.  Stickney  and  Perlmutter  (1975) , however, 
found  that  both  the  sediments  and  the  benthic  populations  in  a dredged 
portion  of  the  Georgia  Intracoastal  Waterway  were  similar  to  a control 
area  within  two  months  after  dredging  occurred.  Maurer  et  al.  (1974) 
reported  that  some  recruitment  may  have  occurred  at  a disposal  site  in 
Delaware  Bay  within  three  months  after  disposal  occurred. 

282.  In  the  present  study,  three  disposal  situations  occuri.d: 

shell,  sand,  and  silt-clay  materials  were  deposited  on  a sandy  bottom; 
sand  and  shell  were  deposited  on  a mud  bottom;  and  silt-clay  material 
was  deposited  on  a mud  bottom.  Dredged  material  disjxisal  in  August- 
September  coincided  with  a general  population  decrease,  and  an  acute 
impact,  if  it  occurred,  was  not  evident  at  any  disposal  station.  In  the 
following  months,  the  population  trends  at  impacted  stations  were  not 
similar.  Beaumont  Clay  appeared  to  have  a depressive  effec  ock  2 

sandy  bottom  stations,  while  there  was  no  apparent  effect  in  oio^k  14, 
which  had  a mud  bottom.  Sand  and  shell  were  deposited  at  station  12-3, 
but  apparently  much  of  the  sand  was  eroded,  leaving  a shield  of  shell 
hash.  The  presence  of  large  quantities  of  shell  material  at  station  12- 
3 appeared  to  have  a stimulative  effect  (both  the  diversity  and  the 
population  increased)  and  this  station  clustered  out  separately  by 
numerical  analysis  when  all  data  were  combined  for  analysis.  When  shell 
hash  occurred  at  other  stations  the  diversity  also  increased  compared 
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with  both  sandy  and  muddy  bottom  control  stations.  The  project  was  not 
continued  long  enough  to  determine  the  ultimate  fate  of  the  material 
comprising  the  disposal  mounds  or  of  the  populations  associated  there- 
with. 

283.  The  author  places  no  significance  on  the  inability  of  ANOVA 
to  detect  differences  in  populations  or  diversities  within  blocks.  Only 
three  samples  were  analyzed  whereas  analysis  of  pilot  study  data  indi- 
cated that  10  samples  would  provide  a better  estimate  of  the  population 
variability.  There  were,  in  many  cases,  extremely  large  variances  in 
the  populations  at  a given  station,  and  most  significantly,  AN O' 7 A cannot 
detect  differences  in  the  species  comprising  a population  as  numerical 
analysis  can.  Nor  were  background  control  data  available  for  compar- 
ison. 

284.  The  largest  post- July  populations  and  diversities  occurred 
at  stations  where  the  bottom  had  been  most  altered  by  the  disposal  of 
dredged  material  containing  shell.  This  obviously  constitutes  an  impact 
or  an  effect,  but  the  question  of  whether  such  an  impact  was  delete- 
rious is  a philosophical  one.  It  certainly  can  be  argued  that  the 
bottom  in  the  vicinity  of  buoy  C was  "improved"  by  the  deposition  of 
sand  and  shell;  the  disposal  probably  created  numerous  microhabitats 
that  attracted  species  not  normally  found  on  a muddy  level  bottom. 

285.  It  is  quite  likely  that  many  of  the  benthic  infaunal  or- 
ganisms were  buried  and  killed  each  time  dredged  material  was  dumped. 
Some  infaunal  organisms  might  have  migrated  upward  through  loose  sand  or 
silt — Saila  et  al.  (1972)  reported  that  some  polychaetes  and  bivalve 
mollusks  survived  burial  under  21  cm  of  sediments — but  it  is  not  likely 
that  the  organisms  buried  under  large  masses  of  Beaumont  Clay  survived. 
Recolonization  of  the  mounds  probably  occurred  by  migration  of  adults 
into  the  sites  and  by  recruitment  of  planktonic  larvae. 

286.  A profound  problem  in  assessing  the  impact  of  dredged  ma-. 
terial  that  became  apparent  during  examination  of  the  data  was  whether 
dredged  material  had  been  moved  from  the  primary  deposition  site  in 
blocks  12  and  14  or  whether  winnowing  of  the  fine  sediments  occurred, 
exposing  underlying  dredged  material  that  predated  this  study.  It  was 
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possible,  even  probable,  that  some  of  the  dredged  material  was  moved 
from  the  main  disposal  mounds  by  wave  and  current  action,  by  the  wheel 
wash  from  deep  draft  vessels  passing  near  the  mounds,  or  by  shrimp  nets 
being  dragged  through  the  area.  This  explanation,  however,  does  not 
account  for  several  observed  facts,  viz:  (a)  dredged  material  was  col- 
lected at  station  12-1  in  July  before  disposal  occurred;  (b)  the  volume 
of  shell  hash  at  station  12-3  alternately  increased  and  decreased  by 
large  amounts  after  disposal  occurred;  (c)  Beaumont  Clay  and  shell  hash 
were  collected  inshore  and  northeast  of  the  disposal  mound  in  both 
blocks  12  stnd  14  in  January  but  not  in  March;  and  (d)  large  quantities 
of  shell  hash  appeared  at  station  12-4  in  May  only.  These  observations 
suggest  that  fine  silt  and  clay  fractions  may  have  been  winnowed  and 
redeposited  with  changes  in  the  hydrodynamic  regime,  which  uncovered  and 
covered  either  existing  disposal  material  or  disposal  material  recently 
moved  away  from  the  main  disposal  mound.  Extreme  hydrodynamic  condi- 
tions are  required  to  suspend  and  transport  shell  material , making  it 
unlikely  that  the  shell  hash  was  being  transported  about  the  disposal 
mounds.  Winnowing  may  have  been  exacerbated  by  the  presence  of  the 
disposal  mounds  themselves,  which  would  have  caused  eddying  in  the 
currents  flowing  past  them.  Another  possible  explanation  for  the 
changes  in  sediment  characteristics  is  station  location  error,  but  this 
was  unlikely  in  the  case  of  the  samples  collected  adjacent  to  or  in  the 
vicinity  of  the  buoys. 

287.  It  is  most  unfortunate  that  the  study  was  not  conducted  as 
originally  planned.  Six  months  to  a year  of  predisposal  data  would  have 
allowed  the  investigators  to  determine  some  of  the  natural  changes  in 
the  sediment  characteristics  over  time  and  to  determine  if  the  buoys  had 
been  placed  in  the  proper  location  to  adequately  monitor  the  movement  of 
sediments.  Because  of  the  manner  in  which  the  study  was  actually 
conducted,  it  was  not  possible  to  distinguish  between  the  movement  of 
dredged  material  away  from  the  mounds  and  the  uncovering  and  concen- 
tration of  preexisting  dredged  material  by  currents  and  waves. 

Nekton 

288.  The  organisms  collected  by  trawl  were  categorized  as  verte- 
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brates  (finfish) , nektonic  invertebrates  (mostly  natant  decapod  Crus- 
tacea) and  benthic  macroinvertebrates  (including  both  motile  epifaunal 
and  sessile  infaunal  species) . This  was  done  especially  to  examine  the 
effect  of  dredged  material  disposal  on  the  benthic  macroinvertebrates. 
While  many  of  these  latter  organisms  are  motile,  they  lack  the  rapid 
mobility  of  fish  and  natant  crustaceans  and,  thus,  if  repelled  (or 
killed)  by  the  dredged  material,  were  less  likely  to  be  collected  than 
nektonic  organisms  that  might  have  been  in  transit  across  a deposit  at 
the  time  of  collection.  The  seasonal  distributions  of  the  organisms  in 
each  of  the  categories  above  are  shown  in  Figures  64  through  78. 

289.  Benthic  macroinvertebrates.  The  benthic  macroinvertebrate 
populations  (Figures  64  through  68)  were  quite  large  in  July  compared 
with  the  later  collections.  The  hermit  crab,  Pagurus  pollicaris , ac- 
counted for  much  of  the  large  populations  at  all  stations  in  July.  Only 
the  populations  in  block  14  showed  an  indication  of  increasing  by  the 
end  of  the  study.  No  acute  impact  due  to  dredged  material  disposal  was 
evident  at  any  of  the  experimental  stations. 

290.  The  collection  data  for  the  benthic  macroinvertebrates  are 
summarized  in  Table  29.  These  data  indicated  that  in  September,  while 
disposal  was  still  occurring,  two  of  three  trawls  in  each  of  the  exper- 
imental blocks  contained  no  macroinvertebrates , whereas,  organisms  were 
present  in  all  control  station  trawls.  However,  the  populations  in 
blocks  2 and  12  in  November  and  January  were  both  larger  than  in  their 
respective  control  stations.  The  summation  of  all  individuals  collected 
at  a given  trawl  station  during  the  period  September  through  May  indi- 
cated a possible  depressive  effect  of  dredged  material  on  the  macro- 
benthic  organisms.  In  each  of  the  experimental  blocks,  trawl  2,  which 
passed  over  the  bottom  impacted  by  dredged  material,  contained  the 
smallest  number  of  total  individuals  of  the  three  trawls  (in  block  2, 
the  difference  between  trawl  station  2 and  trawl  station  3 was  quite 
small) . On  the  other  hand,  the  total  number  of  individuals  collected  in 
all  three  trawls  combined  was  almost  twice  as  great  in  the  experimental 
blocks  as  in  their  respective  control  blocks,  suggesting  that  the  dis- 
posal areas  were  enriched.  Statistical  analysis  indicated  no  signi- 
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ficant  difference  between  the  benthic  macroinvertebrate  populations 
within  any  block  (Table  30) . 

291.  Nektonic  invertebrates.  The  seasonal  distributions  of  the 
nektonic  invertebrates  are  shown  in  Figures  69  through  73.  The  data 
summary  appears  in  Table  31.  All  populations  except  those  in  block  15 
followed  the  seasonal  trend  displayed  by  the  benthos  between  July  and 
November — a decrease  from  July  through  September  and  an  increase  in 
November.  Thereafter,  none  of  the  population  trends  between  blocks  were 
similar,  and  in  the  case  of  block  15,  the  population  trends  within  the 
blocK  were  not  similar.  The  data  indicated  that  large  populations  were 
collected  in  November  in  blocks  2,  12,  and  27  only.  However,  the 
motility  of  the  organisms  makes  such  a conclusion  untenable.  No  acute 
impact  could  be  detected  from  the  August-September  disposal  because  the 
block  27  populations  declined  concomit  *'1y  with  the  experimental  pop- 
ulations. After  the  February-March  d sal  in  block  2,  the  populations 
in  three  blocks  (2,  14,  27)  decreased  simultaneously. 

292.  The  data  summary  (Table  31)  indicated  that  in  four  of  the 
five  blocks,  trawl  station  2 had  the  lowest  number  of  individuals  of  the 
three  stations;  two  of  the  four  blocks  were  control  blocks.  Only  block 
2 deviated  from  this  pattern.  It  will  also  be  seen  that  in  none  of  the 
experimental  blocks  did  trawl  2 catch  uniformly  lower  numbers  of  indi- 
viduals than  did  the  other  trawls.  As  with  the  previous  group,  there 
was  no  statistical  difference  between  populations  within  any  block 
(Table  30) . 

293.  Vertebrates  (fish) . The  seasonal  distributions  of  the 
vertebrates  are  shown  in  Figures  74  through  78.  The  pattern  described 
by  the  nektonic  invertebrates  was  followed  by  the  fish  populations  from 
July  through  November.  However,  after  November  there  was  not  much  simi- 
larity. No  acute  impact  due  to  dredged  material  disposal  was  evident 
because  all  populations  tended  to  decrease  both  in  September  and  March. 
The  data  summary  (Table  32)  shows  that  in  blocks  2 and  15,  trawl  station 
2 had  the  lowest  total  number  of  individuals.  In  blocks  12  and  27,  the 
trawl  station  2 total  was  the  highest  of  the  three  stations.  There  is 
no  pattern  in  the  bimonthly  collections  to  indicate  that  any  station  in 
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a block  was  a more  favorable  area  for  the  fish.  There  was  no  statis- 
tically significant  difference  between  the  fish  population  between 
stations  within  any  block  (Table  30) . 

294.  Biomass.  The  trawl  biomass  data  are  summarized  in  Table  33. 
These  data  do  not  indicate  that  any  station  in  any  block  had  consis- 
tently lower  biomass.  Over  the  span  of  the  study  there  was  no  indi- 
cation that  trawl  station  2 in  any  experimental  block  was  poorer  in 
biomass  than  the  other  stations;  trawl  station  2 had  the  lowest  biomass 
in  blocks  2 and  27  and  the  highest  in  block  12. 

295.  Total  populations.  Statistical  analysis  indicated  that 
there  was  a significant  difference  at  the  95%  level  between  total  nek- 
tonic  populations  within  control  block  15  only  (Table  30) . Numerical 
analysis  of  the  total  trawl  data  produced  a dendrogram  with  two  clusters 
containing  inshore  (blocks  2 and  15)  and  offshore  (blocks  12,  14,  and 
27)  stations  (Figure  79) . The  two  clusters,  however,  were  separated  by 
a small  ecological  distance  and  should  probably  be  considered  two  sub- 
clusters of  one  large  cluster.  There  was  no  indication  that  any  of  the 
trawl  stations  located  on  dredged  material  had  different  populations 
than  the  other  stations. 

296.  Experimental  trawls  in  turbid  water.  The  field  personnel 
made  comparative  trawls  in  clear  water  and  in  the  waters  muddied  by 
dredged  material  disposal  in  the  vicinity  of  buoy  D on  4 September  1975. 
These  data  (Appendix  G)  indicated  that  three  species  of  fish,  the 
croaker  (Micropoyon  undulatus)  , the  star  drum  (Stellifer  lanceolatus) , 
and  the  sea  catfish  CArius  felis) , were  definitely  concentrated  in  the 
turbid  waters.  It  is  probable  that  the  sea  bob  (Xiphopeneus  krtfyeri) 
was  also  concentrated  in  the  muddy  water.  The  biomass  from  the  trawl 
tow  through  the  turbid  water  was  much  greater  than  in  the  clear  water 
either  before  or  after  the  disposal  of  dredged  material. 

297.  Fish  stomach  content  analysis.  The  working  assumptions  when 
examining  the  fish  stomach  content  data  were:  (a)  that  all  the  fish 
sampled  were  from  one  large  population  that  inhabited  not  only  the  DMDS , 
but  also  the  general  nearshore  bottoms  and  lower  Galveston  Bay;  (b)  that 
the  fish  moved  freely  about  this  general  area  responding  to  abiotic 
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factors  such  as  salinity  and  turbidity  rather  than  to  the  presence  or 
absence  of  dredged  material;  and  (c)  that  the  fish  were  opportunistic 
feeders  (within  their  food  preference)  wherever  they  happened  to  be. 
Therefore,  it  should  not  be  possible  to  detect  any  effects  on  the  food 
habits  of  fishes  that  could  be  attributed  to  the  presence  of  disposed 
dredged  material.  These  were  essentially  the  same  conclusions  made  by 
Henningsen  (1977)  in  his  study  of  the  nektonic  populations  in  the  vi- 
cinity of  the  DMDS. 

298.  The  numbers  of  individuals  selected  each  month  for  stomach 
content  analysis  are  shown  in  Table  34  (raw  data  are  presented  in 
Appendix  G) . Theoretically,  900  fish  stomachs  should  have  been  examined 
(10  stomachs/trawl  x 15  trawls/bimonthly  sampling  x 6 bimonthly  sam- 
plings) . It  was  not  always  possible  to  select  10  fish  from  every  trawl 
either  because  of  small  sample  size,  or  it  was  not  practical  because  the 
fish  were  juvenites;  only  adults  and  young  were  selected  for  stomach 
content  analysis. 

299.  Of  the  582  fish  stomachs  examined,  154  (26%)  were  empty  or 
had  only  minute  traces  of  food  mateiral.  The  greatest  total  percentage 

of  empty  stomachs  occurred  in  January  (Table  35) ; the  fish  may  have  been 
torpid  and  not  feeding  as  actively  as  in  other  months.  The  largest 
single  percentage  of  empty  stomachs  (80%)  occurred  in  January  at  trawl 
station  12-2,  which  passed  over  the  disposal  site  in  block  12.  The 
empty  stomachs  were  not  due  to  a paucity  of  benthic  invertebrates 
available  as  food;  benthic  station  12-3  had  the  second  largest  pop- 
ulation of  benthic  macrofauna  in  block  12  in  January. 

300.  Two  hundred  thirty-six  stomachs  (40.5%)  were  full  (Table 
36) . The  term  "full"  is  anatomically  correct,  but  perhaps  ecologically 
misleading;  in  may  cases  one  small  food  item,  e.g.  a polychaete  or  a 
crab,  filled  a small  stomach.  Over  the  period  of  the  study,  the  per- 
centage of  full  fish  stomachs  was  similar  at  all  stations  for  which 
adequate  data  were  available. 

301.  If  it  is  assumed  that  the  fish  were  feeding  as  they  ranged 
over  the  bottom,  then  it  would  be  probable  that  some  fish  would  have 
food  items  in  their  stomachs  that  were  not  collected  in  the  area  in 
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which  the  fish  were  collei  ted.  The  identifiable  species  removed  from 
fish  stomachs  were  compared  with  the  potential  food  species  collected  by 
core  and  trawl  at  the  same  location.  In  most  cases,  the  benthic  species 
found  in  fish  stomachs  were  widespread  in  the  DMDS , and  it  was  not 
possible  to  determine  where  feeding  had  occurred.  There  were,  however, 
several  instances  of  species  being  eaten  that  were  not  collected  in  the 
block  from  which  the  fish  were  collected  (Table  37).  Of  particular 
interest  were  specimens  of  the  bivalve  mollusk,  Mulinia  lateralis , which 
were  recovered  from  the  stomachs  of  fish  collected  in  blocks  14  and  27. 
Mulinia  is  a sandy  to  sandy  mud  bottom  dweller  (Moore,  1961;  Harper, 
1970) . All  specimens  collected  by  corer  during  the  present  study, 
save  one,  occurred  at  the  sandy  bottom  stations  in  blocks  2 and  15;  none 
were  collected  from  blocks  14  or  27.  Twenty-five  specimens  of 
Mulinia  were  found  in  the  stomach  of  one  spot  (Leiostomus  xanthurus) . 
Leiostomus  was  most  common  in  blocks  2 and  12;  the  only  specimen  col- 
lected in  block  14  had  the  25  Mulinia  in  its  stomach.  Other  Mulinia 
were  taken  from  stomachs  of  tonguefish  {Sywphurus  civitatus) , a fish 
that  was  present  in  all  blocks  in  about  equal  numbers  ever  the  span  of 
the  study. 

302.  One  other  benthic  species,  the  polychaete  annelid. 

Ana ’.tides  erythrophyllus , was  eaten  by  a threadfin  (Polydactylus 
octone-us)  trawled  from  block  27.  Anaitides  was  never  collected  by 
spade  corer  from  block  27.  It  was  most  abundant  in  the  inshore  bottoms 
of  blocks  2 and  15,  and  at  station  12-3,  which  received  sand-shell 
dredged  material. 

303.  Discussion.  In  the  laboratory,  freshwater  fish  (Wallen, 
1951)  and  marine  fish  (Ingle  et  al. , 1955;  O'Connor  and  Sherk,  1975) 
have  been  killed  by  being  subjected  to  concentrations  of  suspended  mud 
dense  enough  to  clog  their  gills.  The  lethal  concentrations  were  often 
considerably  in  excess  of  levels  that  can  be  maintained  in  natural 
conditions  except  as  dense,  relatively  thin  mud  flows  along  the  bottom 
in  the  vicinity  of  an  operating  dredge  (Masch  and  Espey,  1967;  May, 

1973) . O'Connor  and  Sherk  (1975)  suggested  that  the  species  of  fish 
more  tolerant  of  dense  mud  concentrations  in  the  laboratory  were  those 
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that  spent  most  of  their  lives  associated  with  the  mud-water  interface. 

304.  Histological  studies  have  indicated  damage  to  fish  gills, 
such  as  thickening  of  the  gill  lamellae  (Southgate,  1960),  fusion  of  the 
gill  lamellae  epithelial  cells  (Jones,  1962) , and  increased  concen- 
trations of  mucus-secreting  cells  and  a deterioration  of  the  gill 
lamellae  (O'Connor  and  Sherk,  1975) . However,  field  studies  of  free- 
living  populations  of  fish  in  areas  subjected  to  sedimentation  in  the 
Georgia  Intracoastal  Waterway  (Stickney,  1972) , Mobile  Bay,  Alabama 
(Ingle,  1952),  Chesapeake  Bay  (Flemer  et  al.,  1968;  Ritchie, 1970) , and 
Texas  (Harper  and  Hopkins,  1976)  have  indicated  no  adverse  effects 
attributable  to  suspended  material.  Ritchie  (1970)  and  Flemer  et  al. 
(1968)  placed  caged  fishes  in  the  mud  plume  from  an  operating  dredge  and 
could  detect  no  gross  injury  or  gill  damage  attributable  to  sediment- 
ation. Saila,  Pratt,  and  Polgar  (1972)  cited  several  examples  of  tests 
wherein  fish  and  lobsters  subjected  to  suspended  sediments  experienced 
no  significant  mortalities.  It  was  the  author’s  observation  in  San 
Antonio  Bay,  Texas,  that  many  finfish  and  nektonic  crustaceans  tended  to 
congregate  in  turbid  water  regardless  if  it  was  dredge-created  or 
natural  turbidity.  They  also  displayed  a very  pronounced  tendency  to 
avoid  clear  water.  Harper  and  Hopkins  (1976)  speculated  that  this 
movement  into  turbid  water  provided  protection  for  the  migrant  from 
sight-feeding  predators.  Evidence  for  this  was  provided  by  Kroger  and 
Guthrie  (1972)  who  showed  that  juvenile  menhaden  in  muddy  bays  had 
higher  survival  rates  and  fewer  injuries  due  to  predators  than  ones  in 
clear  bays.  Viosca  (1958)  also  observed  a tendency  for  nektonic  or- 
ganisms to  congregate  near  operating  dredges. 

305.  Available  field  data  do  not  indicate  that  dredged  material 
disposal  or  creation  of  turbid  water  are  harmful  to  nekton.  Changes  in 
nektonic  populations  in  areas  affected  by  dredging  or  disposal  have  been 
attributed  to  seasonality  of  the  populations  and  to  hydrographic  factors 
rather  than  the  dredge-related  effects  (Flemer  et  al.,  1968;  Ritchie, 
1970;  Stickney,  1972;  Henningsen,  1977;  and  this  study).  This  is  not 
surprising  in  view  of  the  natatory  ability  of  the  nekton.  It  is  well 
known  that  many  fish  leave  the  Texas  bays  and  migrate  into  deeper 
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offshore  water  to  escape  cold  water  temperatures  in  the  winter.  If  an 
avoidance  reaction  of  this  magnitude  can  occur,  it  should  be  compar- 
atively simple  for  a nektonic  organisms  to  avoid  a slow-moving,  dense 
mud  plume  caused  by  dredge-related  activities.  O'Connor  and  Sherk 
(1975)  stated  that  exposure  of  fish  to  highly  turbid  water  resulted  in 
violent  escape  behavior,  viz:  "sidling"  in  the  corners  of  the  tank, 
leaping  from  the  water,  "coughing",  and  rapid  swimming  into  the  sides  of 
the  tank. 

306.  The  validity  of  conclusions  drawn  from  experiments  sub- 
jecting fish  to  dense  concentrations  of  mud  is  questionable  at  best.  The 
smallest  concentration  of  Fuller's  earth  to  cause  mortality  in  any 
species  tested  by  O’Connor  and  Sherk  (1975)  was  510  mg/£.  May's  (1973) 
field  study  in  Mobile  Bay,  Alabama,  showed  that  on  a level  bottom,  sus- 
pended particle  concentrations  in  the  watery  mud  density  flow  from  a 
continuously  operating  shell  dredge  approached  200,000  mg/£.  This 
layer,  however,  was  only  about  a metre  thick  at  most.  Above  the  density 
flow,  the  suspended  particle  concentration  was  less  than  500  mg/£.  In 
the  present  study,  Bouma  et  al.  (1976)  monitored  several  disposal  oper- 
ations. The  maximum  suspended  particle  concentration  recorded  was  120 
mg/£  at  the  bottom  of  the  water  column;  in  most  monitoring  studies  the 
largest  concentrations  recorded  were  in  the  35-55  mg/£  range  or  less. 
These  were  considerably  lower  concentrations  of  mud  than  investigators 
have  used  to  kill  fish. 

307.  In  the  case  of  benthic  invertebrates,  whether  motile  epi- 
fauna  or  infauna,  a sudden  cascade  of  dredged  material  probably  buries 
some  individuals.  It  is  possible  that  the  pressure  wave  that  precedes 
any  object  falling  through  the  water  would  sweep  some  of  the  lighter 
epifaunal  organisms  in  the  impact  zone  toward  the  periphery  of  the  zone 
and  enhance  survival,  but  most  individuals  are  probably  buried.  It  is 
likely  that  some  burrowing  organisms  migrated  upward  through  the  sand- 
shell  or  fine  mud  disposed  in  the  DMDS . Saila  et  al.  (1972)  have  shown 
that  large  burrowing  polychaetes  and  bivalves  have  survived  burial 
beneath  21  cm  of  sediments.  It  is  not  likely  that  anything  buried  under 
the  mound  of  Beaumont  Clay  at  buoy  D survived.  There  was,  however,  no 
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indication  that  the  dredged  material  caused  any  change  in  the  macro- 
benthic  populations;  changes  were  apparently  due  to  seasonal  variations. 
It  is  quite  likely  that  sudden  cold  waves  and  other  severe  environmental 
changes  (Part  III)  do  more  damage  to  the  nektonic  and  benthic  macro- 
invertebrate populations  than  the  disposal  of  dredged  material.  It  is 
also  probable  that  far  more  fish  are  killed  when  they  are  caught  by 
commercial  shrimpers  than  by  any  dredge- rej.ae.ed  impact. 

308.  In  their  study  of  the  food  habits  of  fishes  in  San  Antonio 
Bay,  Texas,  Dineen  and  Darnell  (1973)  obtained  results  similar  to  those 
found  in  the  present  study.  The  fish  ranged  over  most  of  the  bay,  and 
it  was  not  possible  to  determine  where  they  had  fed  in  most  cases.  One 
striking  exception  was  the  occurrence  of  large  numbers  of  juvenile 
specimens  of  a low  salinity  snail  ( Littoridina  sphinctostoma)  in  the 
stomachs  of  bay  anchovies  (Anchoa  mitchilli) . The  anchovies  were  col- 
lected by  trawling  through  the  mud  plume  from  a shell  dredge  operating 
about  midway  down  the  bay.  Littoridina  was  common  near  the  head  of  San 
Antonio  Bay  but  was  rarely  collected  in  midbay.  It  was  obvious  that 
the  anchovies  had  migrated  almost  10  km  from  their  feeding  location  at 
the  head  of  the  bay  to  the  area  in  which  they  were  collected.  Dineen 
and  Darnell  (1976)  subsequently  implied  that  the  mud  plume  from  the 
operating  dredge  caused  a shift  in  the  feeding  habits  of  the  anchovies. 

309.  Henningsen  (1977)  determined  that  the  fish  he  examined  had 
been  feeding  throughout  the  nearshore  area  and  lower  Galveston  Bay. 
Zooplankton 

310.  The  raw  zooplankton  data  from  the  NMFS  archival  data  and  the 
data  from  the  present  study  may  be  found  in  Appendix  H. 

311.  NMFS  archival  plankton  data.  During  the  2.25-yr  sampling 
period  at  station  W53,  the  total  zooplankton  population  exhibited  fairly 
regular  annual  cycles  (Figure  80)  with  population  increases  occurring  in 
the  spring  (March-June)  and  fall  (September-October) ; the  months  of  the 
spring  increases  varied  more  than  did  the  months  of  the  fall  increase, 
possibly  because  of  annual  variations  in  abiotic  factors.  The  spring 
peaks  were  much  larger  in  1964  and  1965  than  the  1964  fall  peak.  If  a 
large  spring  population  did  occur  in  1963,  it  was  missed,  either  by 
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the  sampling  schedule  (note  the  6-week  hiatus  between  March  and  May  and 
between  May  and  July)  or  by  sampling  error  (note  the  unusually  low 
population  in  March  1963,  between  two  larger  values). 

312.  The  population  of  the  meroplanktonic  component  is  compared 
with  the  total  zooplankton  population  in  Figure  80  (the  holoplanktonic 
component  is  not  graphed,  but  may  be  inferred) . The  meroplankton  exhi- 
bited a moderate  summer  increase  in  1963  and  large  increases  in  the 
springs  of  1964  and  1965.  In  the  latter  year,  the  meroplankton  com- 
prised 52%  and  59%  of  the  total  zooplankton  population  in  March  and 
April,  respectively,  whereas  the  meroplankton  usually  constituted  20%  or 
less  of  the  total  population. 

313.  The  principal  components  of  the  meroplanktonic  and  holo- 
planktonic populations  are  listed  in  Table  38.  Copepods,  particularly 
the  calanoids  (see  Table  H2) , dominated  the  holoplankton  in  all  col- 
lections. The  larval  forms  of  benthic  invertebrates  comprised  most  of 
the  meroplankton  (fish  eggs  and  larvae  were  included  in  this  category 
but  were  always  a minor  constituent) . Barnacle  nauplii  and  cypris 
larvae  were  abundant  in  some  spring  samples,  but  because  there  were  few 
hard  suostrates  in  the  DMDS  on  which  to  settle,  they  were  of  minor 
importance  in  repopulating  disrupted  bottoms.  The  three  important 
groups  in  the  meroplankton  were  the  young  of  polychaete  worms,  mollusks 
(principally  snails  and  clams) , and  crustaceans  (mostly  various  types  of 
crabs  and  shrimp)  , which  live  on  or  burrow  into  the  bottom  (Figure  81) . 
Polychaete  larvae  were  most  abundant  in  the  spring  of  1963  and  1965  and 
in  the  summer  of  1964.  The  larval  mollusk  population  peaked  in  the 
summer  of  1963,  the  spring  and  fall  of  1964,  and  the  spring  of  1965. 
Mollusk  larvae  were  present  in  large  numbers  compared  with  other  mero- 
planktonic forms.  Crustacean  larvae  were  present  in  the  plankton 
principally  between  May  and  October. 

314.  Monthly  DMDS  data.  The  trends  in  total  zooplankton  abun- 
dance at  stations  in  the  entrance  channel  station  and  the  DMDS  station 
are  compared  in  Figure  82.  The  channel  population  was  larger  than  the 
DMDS  population  in  all  months.  The  population  trends  between  July  and 
November  did  not  correspond  with  the  fluctuations  described  above  for 
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station  W53.  The  July  and  August  populations  were  much  higher  than 
those  at  station  W53,  due  partly  to  larger  numbers  of  cladocerans 
(Table  39).  There  was 'no  evidence  of  a fall  increase  in  the  total 
zooplankton  crop. 

315.  The  total  numbers  of  meroplankton  were  virtually  unchanged 
throughout  the  five-month  study  (Figure  82) . Mollusk  larvae  were 
abundant  in  most  collections  (Figure  83) . Crustacean  larvae  were  most 
abundant  in  September  and  October. 

316.  Texas  City  disposal  data.  During  the  Texas  City  Channel 
material  experimental  study,  three  zooplankton  tows  were  made:  one 
immediately  before  disposal,  one  in  the  mud  plume,  and  one  after  the  mud 
plume  had  dispersed.  The  number  of  individuals  per  m3  of  water  filtered 
are  shown  in  Table  40.  The  pre-  and  postdisposal  samples  contained 
similar  numbers  of  individuals  while  the  population  sampled  in  the  mud 
plume  was  apparently  depressed  by  about  46%. 

317.  Table  40  compares  the  percent  composition  of  the  taxonomic 
groups  in  the  three  samples.  The  percentages  of  the  various  mero- 
planktonic  groups  were  similar  in  all  three  collections  even  though  the 
absolute  numbers  might  be  dissimilar 

318.  The  percentages  of  some  holoplanktonic  components  changed 
during  and  after  disposal  even  though  the  total  percentage  of  holo- 
plankton  was  similar  in  all  three  collections.  The  percentage  of 
protozoans  increased  from  the  first  tow  to  the  last;  the  copepod  per- 
centage decreased  in  the  postdisposal  tow;  and  the  urochordate  per- 
centage decreased  in  the  mud  plume  collections. 

319.  Discussion . The  species  composition  of  samples  collected 
during  the  present  study  was  similar  to  those  of  NMFS  samples  collected 
10  to  12  years  prior  and  to  nearshore  samples  collected  off  Matagorda 
Island,  Texas  (Park,  1975b) . Even  the  order  of  abundance  among  the  more 
common  species  was  quite  similar  among  the  three  studies. 

320.  Data  from  the  NMFS  plankton  samples  as  well  as  other  multi- 
year studies  in  Texas  (Rennie,  1975) , Florida  (Hopkins,  1966) , and  along 
the  U.  S.  East  Coast  (Bigelow  and  Sears,  1939;  Stickney,  1959;  Deevey, 
1960)  have  indicated  that  variability  should  be  expected  with  respect  to 
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seasonality  and  abundance  of  the  total  zooplankton  population  or  any 
component  thereof.  The  objective  of  the  zooplankton  study  for  this 
project  was  to  determine  when  the  larvae  of  benthic  invertebrates  would 
be  available  to  repopulate  freshly  deposited  dredged  material.  This 
cannot  be  done  with  any  degree  of  exactness  in  the  Galveston  area  and 
probably  is  not  feasible  along  most  of  the  Gulf  coast.  The  seasonal 
larval  maxima  are  probably  dependent  both  on  abiotic  factors  (temp- 
erature, salinity,  etc.)  and  on  biotic  factors  (phytoplankton  blooms, 
predators,  competitors)  that  vary  from  year  to  year.  Gillespie  (1571) 
reviewed  the  recent  literature  concerning  the  relationship  between 
zooplankton  and  various  environmental  factors  and  concluded  that  salini- 
ty  appeared  to  be  the  chief  factor  controlling  the  species  present  (cf. 
the  macrobenthic  discussion,  this  chapter) , while  temperature,  pred- 
ation, etc.  controlled  the  number  of  individuals  present. 

321.  Field  studies  on  the  effect  of  suspended  sediments  on  zoo- 
plankton are  wanting.  In  Chesapeake  Bay,  Flemer  et  al.  (1968)  collected 
zooplankton  samples  two  weeks  prior  to  the  beginning  of  dredged  mate- 
rial disposal,  during  disposal,  and  four  days  after  disposal.  No  gross 
effects  due  to  disposal  could  be  detected. 

322.  During  the  Texas  City  material  experimental  study,  the 
standing  crop  was  apparently  reduced  by  about  46%  while  the  water  was 
highly  turbid,  but  returned  to  predisposal  levels  within  30  min  after 
disposal  occurred.  In  particular,  the  copepod,  chaetognath,  and  uro- 
chordate  populations  were  greatly  reduced  in  the  in-plume  sample  com- 
pared with  the  pre-  and  postdisposal  samples.  It  is  possible  that  the 
reduction  in  numbers  was  due  to  the  zooplankton  being  carried  to  the 
bottom  by  the  load  of  dredged  material.  However,  the  protozoan  pop- 
ulation, which  consisted  mostly  of  Noctiluca  scintillans,  increased 
greatly  in  the  postdisposal  samples,  a fact  that  is  difficult  to  at- 
tribute to  the  disposal  operation  and  is  probably  due  to  patchiness  in 
plankton  distribution. 

323.  The  changes  in  numbers  of  individuals  of  the  dominant  holo- 
planktonic  groups  are  probably  not  significant  for  several  reasons.  The 
efficiency  of  the  net  may  have  decreased  between  the  first  and  last 
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samples  due  to  silt  clogging  some  of  the  openings.  If  the  net  clogged 
with  silt  while  the  in-plume  tow  was  being  made,  the  backwash  from  the 
net  may  have  caused  the  flowmeter  to  reverse  position  and  continue  to 
record,  giving  an  erroneously. high  reading  and  apparently  reducing  the 
number  of  individuals.  The  in-plume  sample  was  very  difficult  to 
analyze  because  of  the  high  silt  content,  and  many  organisms  could  have 
been  overlooked.  Also,  there  was  insufficient  time  to  collect  replicate 
samples  during  each  of  the  three  phases  of  the  study. 

324.  Referring  to  the  pilot  study  plankton  data  (Table  8) , it  can 
be  seen  that  four  samples  were  collected.  These  samples  were  close 
enough  in  time  and  space  to  be  considered  four  replicate  samples  from 
the  same  location,  yet  there  was  considerable  variation  in  the  numbers 
of  individuals  of  the  two  numerically  dominant  taxa,  the  Copepoda  and 
the  Chaetognatha.  Park  (1975b)  also  recorded  great  variability  between 
some  replicate  samples  collected  in  South  Texas  shelf  waters;  in  a few 
cases,  the  percent  difference  between  numbers  of  individuals  in  his 
replicates  was  greater  than  between  the  experimental  disposal  samples. 

325.  The  zooplankton  populations  in  the  DMDS  are  highly  tran- 
sient, continually  being  carried  away  and  replaced  by  currents.  It 
would  be  very  difficult  to  detect  any  permanent  zooplankton  population 
reduction  in  the  water  mass  unless  the  investigator  was  able  to  follow 
the  plume  as  it  dispersed  and  take  plankton  samples  at  intervals. 
However,  this  is  probably  not  practical  because  of  the  problems  as- 
sociated with  analyzing  samples  collected  from  muddy  water. 

326.  O'Connor  and  Sherk  (1975)  subjected  the  copepods  Acartia 
tonsa  and  Eurytemora  affinis,  both  filter  feeders,  to  dense  concen- 
trations (500  mg /t)  of  natural  silt.  The  filtration  rate  of  Acartia 
decreased  and  remained  low  while  that  of  Eurytemora  was  initially  de- 
pressed but  returned  to  control  levels  after  three  hr.  It  was  hypoth- 
esized that  Eurytemora , a "true  estuarine  form  common  in  the  turbid 
oligohaline  and  freshwater  sectors  of  estuaries,"  was  stimulated  to 
begin  or  increase  its  feeding  rate  under  turbid  conditions  whereas 
Acartia  that  "inhabits  generally  less  turbid  waters"  reduced  its  feeding 
rate  in  response  to  high  levels  of  turbidity.  Darnell  (1961)  stated 
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[and  Cuzon  du  Rest  (1963)  agreed]  that  the  greatest  abundance  of  cope- 
pods,  of  which  A.  tonsa  was  the  major  representative,  was  found  in  areas 
"characterized  by  mixing  of  water  masses,  bottom  roiling,  and  proximity 
to  eroding  marshes,"  a description  that  does  not  connote  reduced  tur- 
bidity. Acartia  tonsa  is  known  to  be  the  dominant  zooplankter  in  much 
of  the  Galveston  Bay  system  that  is  highly  turbid  most  of  the  time 
(personal  communication,  G.  A.  Matthews,  T.  J.  Minello,  1977,  Texas  ASM 
Marine  Lab,  Galveston) . High  turbidity  per  se  might  not  reduce  feeding 
rates,  ror  A.  tonsa  normally  inhabits  highly  turbid  water  in  the 
Galveston  area.  The  decrease  in  feeding  rates  found  by  O'Conner  and 
Sherk  (1975)  may  have  been  due  to  unnaturally  high  turbidity. 
Phytoplankton 

327.  Monthly  phytoplankton  data.  The  temporal  trends  in  phyto- 
n pigment  concentrations  at  the  entrance  channel  and  the  DMDS 

are  depicted  in  Figure  84  (raw  data  in  Appendix  I) . Except  for 
the  relatively  high  value  in  the  bottom  water  samples  collected  from  the 
September  DMDS  station,  all  data  indicated  a trend  of  decreasing  pigment 
concentrations  through  the  fall.  Uniformly  low  values  occurred  in 
October  and  November,  followed  by  a slight  increase  in  December.  Figure 
85  depicts  the  temporal  pigment  concentration  trends  found  in  the  DMDS; 
predisposal  collection  pigment  values  obtained  during  the  experimental 
studies  have  been  included.  This  figure  indicates  that  the  high  value 
present  in  September  may  have  been  sustained  into  early  October. 

328.  Experimental  phytoplankton  data.  During  the  disposal  opera- 
tions conducted  on  9 September  and  9 October  1975,  there  was  an  apparent 
decrease  in  phytoplankton  pigment  concentrations  compared  with  pre- 
disposal values’  (Tables  12  and  13).  The  decrease,  however,  was  not 
large.  During  the  second  disposal  on  9 October,  samples  were  taken 
periodically  after  the  hopper  load  of  Texas  City  Channel  material  was 
released  (Figure  86) . The  erratic  pattern  suggested  by  the  data  in-  • 
dicated  that  sampling  error  may  have  been  large,  perhaps  large  enough  to 
mask  any  decrease  in  productivity  due  to  turbid  water.  The  turbidity  in 
the  surface  water  had  dissipated  (as  determined  visually)  within  10  min 
after  disposal  occurred  and  the  bottom  water  had  cleared  within  about  50 
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min. 

329.  Discussion.  The  temporal  trend  described  above  is  somewhat 
similar  to  the  trend  observed  in  East  Lagoon,  Galveston,  by  Zein-Elden 
(1961).  During  her  study,  which  continued  for  1.5  yr,  the  pigment 
concentration  at  the  station  closest  to  Bolivar  Roads  increased  in 
October  (fall  bloom) , then  decreased  through  December  or  January  before 
increasing  again  during  the  spring  bloom.  A spring  minimum  was  recorded 
following  the  spring  bloom,  and  oscillations  occurred  during  the  summer 
before  the  early  fall  bloom.  Inasmuch  as  the  trends  observed  by  Zein- 
Elden  recurred  over  the  1.5-yr  study,  it  is  probable  that  the  same 
general  trend  will  recur  annually,  allowing  for  temporal  variations 
caused  by  annual  differences  in  temperature,  turbidity,  nutrient  levels, 
and  other  environmental  factors. 

330.  In  other  studies  along  the  northwestern  Gulf  coast,  Freese 
(1952)  recorded  a January  March  bloom  in  the  Rockport,  Texas,  area  and  a 
second  bloom  in  June  and  July.  McFarland  (1963b)  found  that  plankton 
productivity  in  the  surf  zone  off  Mustang  Island,  Texas,  decreased  from 
October  through  December  and  then  increased  slowly  through  the  following 
October;  a spring  bloom  was  not  evident.  Van  Baalen  (1975)  reported 
that  the  nearshore  waters  over  the  South  Texas  continental  shelf  con- 
tained higher,  often  much  higher,  pigment  concentrations  in  April-May 
samples  than  in  January-February  or  August-September  samples,  which 
suggested  a late  spring  bloom.  Offshore  the  pigment  concentrations  were 
uniformly  low.  Thomas  and  Simmons  (1960)  found  that  pigment  concen- 
trations were  larger  in  May  than  during  September-November  in  the 
Mississippi  Delta  region. 

331.  With  one  exception,  the  total  pigment  concentrations  col- 
lected during  the  present  study  were  less  than  0.7  mg/m3.  These  values 
were  somewhat  lower  than  the  values  recorded  by  Van  Baalen  (1975)  at 
nearshore  stations  in  South  Texas  and  were  considerably  lower  than  the 
values  recorded  by  Zein-Elden  (1961)  in  the  East  Lagoon  (mean  of  15.25 
mg/m3)  and  the  values  recorded  from  Texas  estuaries  by  Odum,  McConnel, 
and  Abbott  (1958).  The  values  reported  by  Steidinger  (1973)  from  the 
west  coast  of  Florida  were  also  higher. 
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332.  Figures  84  and  85  also  show  thaat  a given  station,  pigment 
concentrations  at  the  bottom  of  the  water  column  were  often  greater  than 
at  the  surface.  This  may  have  been  due  to  suspension  of  benthic  diatoms 
into  the  water  column  by  wave  agitation;  the  literature  reviewed  by 
Raymont  (1963)  indicated  that  bottom-dwelling  diatoms  and  other  photo- 
synthetic organisms  can  contribute  significantly  to  the  organic  pro- 
duction of  shallow  waters. 

333.  The  high  bottom  water  pigment  values  recorded  in  September- 
October  in  the  DMDS  occurred  during  and  just  after  dredged  material 
disposal;  it  is  not  known  if  there  is  a relation  between  these  two 
observations . 

334.  While  the  pigment  data  suggest  a seasonal  decline  in  pig- 
ments, the  results  are  questionable.  Collecting  samples  only  once  each 
month  may  lead  to  incorrect  conclusions,  especially  when  the  study 
covers  only  a short  period  of  time.  Samples  were  collected  more  fre- 
quently in  both  Zein-Elden's  (1961)  and  McFarland's  (1963b)  studies.  In 
both  of  these  studies,  the  measured  pigment  values  tended  to  vary  con- 
siderably from  collection  to  collection.  Thomas  and  Simmons  (1960) 
reported  that  as  much  as  a sevenfold  increase  or  decrease  in  pigmci.t 
values  could  occur  from  one  day  to  the  next  at  a given  station.  It  is 
quite  probable  that  the  recorded  values  of  this  study  would  have  been 
different  if  samples  had  been  taken  on  different  days  or  even  on  dif- 
ferent stages  of  the  tidal  cycle.  Flemer  et  al.  (1970)  conducted  diel 
studies  in  Chesapeake  Bay  and  found  that  the  variability  from  hour  to 
hour  could  be  as  much  as  20  mg/m3. 

335.  It  is  known  that  phytoplankton  production  in  turbid  waters 
is  reduced  compared  with  clear  water  in  the  same  locality  due  to  a 
reduction  in  light  intensity  (Raymont,  1963) . The  laboratory  work  of 
O'Connor  and  Sherk  (1975)  indicated  that  up  to  an  80%  reduction  in 
production  occurred  at  concentrations  of  suspended  particles  "observed 
in  the  vicinity  of  dredging  operations  as  well  as  during  estuarine  flood 
conditions."  Flemer  et  al.  (1968)  and  Flemer  (1970)  reported  that 
during  dredging,  production  in  turbid  areas  of  Chesapeake  Bay  was 
reduced  to  about  one-third  of  predredging  levels;  ambient  conditions 
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were  reestablished  within  several  hours  after  dredging  ceased.  A study 
conducted  in  Alabama  by  Vittor  (1972,  1973)  indicated  that  the  density 
of  phytoplankton  cells  sometimes  increased  during  dredging  operations. 

It  is  unlikely  that  production  increased  while  the  turbidity  was  high; 
the  larger  number  of  cells  was  mo:e  likely  due  to  sampling  error  or  to 
benthic  unicells  being  resuspended  by  dredging. 

336.  During  the  present  study,  apparent  phytoplankton  pigment 
decreases  occurred  while  the  mud  plume  from  dredged  material  release 
passed  through  the  monitoring  area,  me  postdisposal  trends  in  pigment 
concentrations  do  not  permit  an  accurate  assessment  of  whether  the 
decreases  were  due  to  turbidity  or  to  natural  fluctuations  in  the  popu- 
lation (patchiness) . If  the  assumption  is  made  that  productivity  de- 
creased during  the  time  period  before  the  silt  plume  dispersed,  it  is 
questionable  whether  the  decreased  production  materially  affected  the 
organic  material  available  for  higher  trophic  levels.  The  phytoplankton 
populations  at  a fixed  point  are  continually  being  replaced  by  current 
movement;  a new  flora  will  be  available  to  the  higher  trophic  levels  as 
the  current  disperses  the  mud  plume.  The  DMDS,  while  offshore  from 
Galveston,  is  very  much  a part  of  the  estuarine  Galveston  Bay  complex, 
being  under  the  influence  of  waters  emerging  from  the  bay  during  ebb 
tide.  The  organic  content  of  the  water  may  be  high  from  riverborne 
material  and  from  macrophyte  production  along  tne  bay  margins.  Also, 
•*2ve~generated  turbidity,  often  quite  as  thick  as  the  visible  mud  plume 
from  dredged  material  disposal,  persists  for  hours  or  days  instead  of 
less  than  an  hour  at  a specific  site,  and  probably  effects  a decrease  in 
production. 
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PART  VIII:  CONCLUSIONS  AND  RECOMMENDATIONS 

337.  The  DMDS  offshore  from  Galveston  lies  in  the  path  of  water 
being  discharged  from  Galveston  Bay  and  thus  has  an  estuarine  environ- 
ment for  at  least  part  of  the  time.  The  lack  of  abiotic  stability 
probably  causes  constant  population  changes  among  the  resident  biota, 
similar  to  the  fluctuations  observed  during  this  study.  The  bottom  of 
the  DMDS  graded  from  inshore  sand  to  offshore  mud;  the  benthic  and 
nektonic  populations  tended  to  clustci  into  inshore  and  offshore  groups 
corresponding  to  substrate  types. 

338.  The  benthic  populations  in  the  DMDS  were  diverse  and  highly 
variable.  The  variability  among  replicate  samples  at  a given  station  is 
attributed  to  small-scale  areal  variability  in  sediment  characteristics 
that  were  detected  during  the  analyses  of  sedimentological  data. 

339.  Dredged  material  disposal  did  not  cause  an  identifiable 
acute  impact  on  the  benthos  but  may  have  caused  alterations  in  benthic 
populations  subsequent  to  disposal.  The  affects  included  an  apparent 
population  depression  when  Beaumont  Clay  was  deposited  on  a sandy  bottom 
and  an  apparent  stimulation  when  sanl  and  shell  material  were  deposited 
on  a soft  mud  bottom.  In  the  latter  case,  the  population  increases  were 
due  to  a few  sandy  bottom-dwelling  species  that  apparently  took  ad- 
vantage of  the  new  habitat. 

340.  There  was  no  significant  difference  between  populations  in 
any  block  through  time.  This  is  attributed  to  inadequate  sample  size 
and  the  great  variability  in  the  benthic  populations.  The  lack  of 
correlation  between  benthic  populations  and  sediments  is  attributed  to 
the  wide  variability  in  both  sediments  and  populations. 

341.  According  to  Henry's  (1976)  data,  the  benthic  populations  in 
the  ship  channel  were  reduced  by  dredging.  This  is  to  be  expected 
because  the  habitat  was  being  removed.  The  populations  began  to  recover 
as  soon  as  sediments  began  to  accumulate  in  the  channel  bottom. 

342.  The  magnitude  of  the  effect  on  the  benthic  populations  could 
not  be  accurately  determined.  Adequate  predisposal  data  on  sediment  and 
benthic  population  temporal  changes  were  not  available  for  comparison. 
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The  lack  of  spatially  controlled  sediment  data  did  not  permit  an  ac- 
curate assessment  of  whether  dredged  material  was  being  eroded  from  the 
mounds,  or  if  the  appearance  and  disappearance  of  dredged  material  at 
stations  peripheral  to  the  mounds  was  caused  either  by  movement  of 
dredged  material  or  by  alternate  winnowing  and  accumulation  of  sediments 
with  changes  in  the  hydrographic  regime.  It  is  strongly  recommended 
that  future  projects  of  this  type  continue  for  a year  to  produce  the 
necessary  baseline  information  (lacking  herein)  before  the  experimental 
studies  begin. 

343.  Any  impact  on  the  benthos  can  probably  be  reduced  if  dredg- 
ing and  disposal  occur  when  the  populations  are  declining  or  low.  This 
optimum  period  may  vary  from  year  to  year,  depending  on  environmental 
conditions,  but  should  occur  most  often  in  late  summer  or  early  fall 
(August-October) . The  fall  spawning  period  is  likely  to  occur  within 
this  period  and  larvae  of  benthic  organisms  will  be  available  to  re- 
colonize newly  deposited  dredged  material. 

344.  Dredged  material  deposits  had  no  apparent  effect  on  the 
distribution  of  nekton  or  on  the  feeding  habits  of  fish.  Some  nektonic 
species  apparently  tended  to  congregate  in  water  made  turbid  by  dredged 
material  disposal.  Zooplankton  and  phytoplankton  studies  conducted 
while  disposal  occurred  detected  no  effects  that  could  not  be  attributed 
to  sampling  error.  Because  of  the  problems  associated  with  collecting 
and  analyzing  zooplankton  and  phytoplankton  samples  from  highly  turbid 
water,  it  is  recommended  that  extensive  field  studies  not  be  conducted 
on  the  effects  of  dredged  material  disposal  on  zoo-  and  phytoplankton 
during  future  studies  of  this  type. 

345.  Whatever  the  biotic  effects  caused  by  the  physical  acts  of 
dredging  and  dredged  material  disposal,  they  may  be  insignificant  when 
compared  with  the  devastation  caused  by  sudden  abiotic  changes  such  as 
floods,  freezes,  etc.,  or  even  the  destruction  of  biota  by  commercial 
fishing  activities. 

346.  It  is  also  recommended  that,  in  the  Galveston  area,  dredged 
material  be  disposed  closer  inshore  and  to  the  southwest  of  the  present 
disposal  site.  The  higher  wave  and  current  energy  inshore  would  allow 
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greater  winnowing  of  fine  materials  and  produce  a source  of  coarse 
sediment  for  beach  nourishment. 

347.  This  field  study  was  beset  with  numerous  logistic  and  sam- 
pling problems.  The  problems  were  compounded  by  the  failure  of  the 
Galveston  District  to  inform  the  investigators  and  WES  of  dredging 
schedules.  It  is  strongly  recommended  that  communication  between  dif- 
ferent branches  of  the  same  agency  be  improved  to  prevent  similar  prob- 
lems from  recurring.  It  is  also  recommended  that  in  future  studies 
dredge  crews  be  made  acutely  aware  of  the  necessity  of  disposing  dredged 
material  in  the  proper  location. 
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Table  1 


Summary  of  the  Temperature  Data  CC)  from  Galveston 
1931-1960  (after  SEADOCK,  1975).  Extreme 
Maxima  and  Minima  are  for  a Period 
1871-1971 


Month 

Monthly 

Average 

Average 

Daily 

Maximum 

Extreme 

Maximum 
and  Year 

Average 

Daily 

Minimum 

Extreme 
Minimum 
and  Year 

January 

12.7 

15.8 

25.0 

(1969) 

9.6 

-11.7 

(1886) 

February 

13.8 

16.9 

28.3 

( 932) 

10.7 

-13.  3 

(1899) 

March 

16.3 

19.2 

29.4 

(1879) 

13.6 

- 2.8 

(1943) 

April 

20.3 

22.8 

33.3 

(1953) 

17.8 

3.3 

(1938) 

May 

24.3 

26.7 

33.8 

(1911) 

21.9 

11.1 

(1954) 

June 

27.6 

29.8 

37.2 

(1918) 

25.4 

13.9 

(1903) 

July 

28.4 

30.7 

38.3 

(1932) 

26.1 

18.9 

(1910) 

August 

28.5 

30.8 

37.8 

(1924) 

26.1 

19.4 

(1966) 

September 

26.7 

29.2 

35.6 

(1927) 

24.1 

11.1 

(1942) 

October 

23.1  . 

25.  8 

3<*.  4 

(1952) 

20.2 

5.0 

(1925) 

November 

17.2 

20.  3 

29.4 

(1886) 

14.1 

- 3.  3 

(1911) 

December 

14.0 

17.1 

26.6 

(1918) 

10.9 

- 7.8 

(1880) 

Annual 

21.1 

23.8 

38.3' 

(1932) 

18.4 

-13.3 

(1899) 

Table  2 


Comparison  of  the  Average 

Monthly  Temperatures  (°C)  in  the 

Galveston  Channel : 

1922-1949  and  1950-1975 

Month 

1922-1949 

1950-1975 

A °C 

January 

13.7 

12.4 

-1.3 

February 

14.7 

13.6 

-1.1 

March 

17.3 

16.3 

-1.0 

April 

21.8 

20.9 

-0.9 

May 

25.8 

25.3 

-0.5 

June 

29.0 

28.4 

-0.6 

July 

30.  3 

29.8 

-0.5 

August 

30.5 

29.9 

-0.6 

September 

28.8 

28.1 

-0.7 

October 

24.8 

24.1 

-0.7 

November 

19.2 

18.5 

-0.7 

December 

15.4 

14.1 

-1.3 

Table  3 


The  Average  January  Galveston  Channel  Water  Temperature  (°C)  in 
10-Year  Intervals  Between  1926  and  1975 


Intervals 

1922-1928 

1929-1938 

1939-1948 

1949-1956 

1959-1968 

1969-1975 


Average  Temperature 

14.8 

14.7 

11.9 

13.8 
11.1 
12.5 


b. 


Table  4 


Comparison  of 

Monthly  Salinities  (ppt) 

in  the  Galveston 

Channel : 

'1922-1949  and  1950 

-1975 

Month 

1922-1949 

1950-1975 

A-PP* 

January 

21.8 

24.4 

+2.6 

February 

20.9 

24.2 

+3.3 

March 

20.8 

24.3 

+3.5 

April 

20.8 

23.0 

+2.2 

May 

19.7 

21.3 

+1.6 

June 

20.4 

23.0 

+2.6 

July 

25.1 

26.7 

+1.6 

August 

29.7 

29.8 

+0.1 

September 

27.2 

26.9 

-0.3 

October 

24.8 

24.7 

-0.1 

November 

24.6 

25.9 

+1.3 

December 

23.3 

26.1 

+2.8 
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Eigenvectors  for  the  Principal  Components  in  the  Analysis  of  Pilot  Study  Abiotic  Data 
The  Mpst  Important  Eigenvectors  in  Each  Column  are  Underlined 
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Tab 1 c 7 


Percent  Composition  of  Species  Collected  by  Trawl  in  the  Dredged  Material  Disposal 
Site  at  Each  Pilot  Study  Trawl  Station  with  Data  Summary  Listing 
Numbers  of  Species  and  Individuals  of  Nektonic  Components 


i 


stations 


VERTEBRATES 

1 

2 

3 

4 

. 5 

6 

7 

8 

9 

Micropogon  undulatus 

25.6 

22.9 

38.9 

51.5 

22.9 

20.5 

61.4 

69.9 

19.7 

Stelli fer  lanceolatus 

25.0 

19.8 

24.7 

22.7 

2.6 

0.9 

1.3 

1.4 

0.9 

Polydactylus  octonemus 

6.0 

10.8 

0.4 

3.6 

1.3 

2.3 

1.4 

2.4 

Cynoscion  arenarius 

4.7 

11.9 

7.2 

8.3 

6.5 

1.6 

2.8 

0.4 

1.6 

Larimus  fasciatus 

0.9 

0.9 

0.1 

0.4 

0.5 

0.2 

0.2 

Symphurus  civitatus 

0.7 

1.3 

4.9 

0.4 

11.5 

5.8 

5.5 

8.2 

17.5 

Anchoa  mi  t chi  Hi 

0.6 

1.3 

0.2 

1.0 

0.2 

0.9 

1.9 

0.1 

0.7 

Trichiurus  lepturua 

0.4 

0.6 

0.1 

0.4 

2.9 

0.3 

0.4 

0.1 

Prionotus  rubio 

0.2 

0.7 

0.1 

0.1 

0.1 

0.1 

0.2 

0.1 

0.3 

Leiostomus  xanthurus 

0.2 

0.1 

0.7 

1.5 

0.3 

0.1 

Menticirrhus  americanus 

0.2 

0.1 

0.1 

0.1 

Prionotus  tribulus 

0.1 

Astroscopus  y-graecum 

0.1 

0.2 

Brevoortia  patronus 

Unknown  larval  fish 

0.1 

0.9 

Peprilus  burti 

Arius  Tel is 

Citharichthys  spilopterus 

0.5 

0.1 

0.1 

0.2 

0.1 

Ancylopsetta  quadrocellata 

0.1 

Achirus  lineatus 

0.1 

0.1 

NEKTONIC  INVERTEBRAT: 


Callinectes  similis 

15.7 

19.7 

14.3 

3.1 

18.2 

29.9 

4.4 

9.2 

27.8 

Xiphopeneus  kr&yeri 

12.9 

0.9 

2.6 

1.5 

1.3 

0.1 

0.6 

1.3 

Fenaeus  setiferus 

4.3 

4.8 

3.6 

3.2 

24.7 

25.6 

15.6 

6.1 

16.5 

Callinectes  sap: due 

0.9 

0.1 

0.1 

0.1 

1.0 

0.2 

0.2 

Penaeus  aztecus 

0.7 

1.5 

1.0 

1.5 

1.5 

3.1 

1.8 

1.5 

4.2 

Acetes  americanus 

0.5 

0.1 

0.3 

2.2 

0.2 

3.1 

Loliguncula  brevis 

0.1 

0.3 

0.1 

0.2 

0.3 

1.3 

0.2 

Sicyonia  dorsalis 

0.3 

BENTHIC  MACROINVERTEBRATES 

Pagurus  longicarpus 
Bunodactis  texensis 
He pat  us  epheliticus 
Sguilla  empusa 
Mole  crab 
Actinaria,  unID 
Ovalipes  guadulpensis 
Persephona  aquilonaris 
Lunar ca  oval is 
Busy con  contrarium 
Thais  haena stoma 
Polinices  dunlicatus 
Calliactis  tricolor 
Porcellana  say ana 
Panopeus  herbsti 
Gastropoda,  unID 


1.9  4.7 


0.1  0.1 


(continued) 
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Table  7 (Concluded) 


Stations 


Summary 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Vertebrates 

species 

14 

13 

11 

. 12 

12 

9 

9 

11 

10 

individuals 

792 

754 

1435 

1469 

452 

241 

477 

913 

417 

Nektonic  Invertebrates 

species 

5 

7 

6 

7 

7 

7 

6 

5 

6 

individuals 

422 

290 

407 

158 

438 

456 

152 

207 

498 

Benthic  Macroinvertebrates 
species 

6 

5 

7 

3 

7 

5 

1 

2 

3 

individuals 

9 

6 

14 

5 

37 

45 

5 

8 

42 

TOTAL 

species 

25 

25 

24 

22 

26 

21 

16 

18 

19 

individuals 

1223 

1050 

1856 

1632 

927 

742 

634 

1128 

957 
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Data  are  numbers  of  individuals  of  each  major  taxon  per  nr  of  water  filtered.  A — collection 
from  inshore  half  of  DMDS ; B — collection  from  offshore  half  of  DM DS;  P — <0.01%. 


Table  9 

The  Coordinates  of  Each  of  the  25  Stations  Sampled 


During  the  Experimental  Study 


Station 

Latitude 

Longitude 

2-1 

29°17’41" 

94°40 ' 01" 

2-2 

29°17 ' 49" 

94°39' 51" 

2-3 

29°17 ' 33" 

94°39'51" 

2-4 

29° 17 ' 33" 

94°40' 08" 

2-5 

29°17 ' 24" 

94°39'41" 

12-1 

49° J 6 ’ 13" 

94°38 ' 38" 

12-2 

29°16' 15" 

94° 38' 19" 

12-3 

29°16 ' 06" 

94°38 ' 29" 

12-4 

29°15 ' 58" 

94°38' 37" 

12-5 

29°15 ' 58" 

94°38 ' 18" 

14-1 

29°15 ' 15" 

94°37 1 47" 

14-2 

29°15 ' 17" 

94°37 ' 30" 

14-3 

29°15’06" 

94°37' 37" 

14-4 

29°15 ' 01" 

94°37 ' 48" 

14-5 

29°14 ' 58" 

94037.27" 

15-1 

29°17 ' 23" 

94°40' 50" 

15-2 

29°17 ' 23” 

94°40' 29" 

15-3 

29°17 ' 15" 

94  °40 ’40" 

15-4 

29°17 ' 06" 

94040-49" 

15-5 

29°17 ' 06" 

94°40’30" 

27-1 

29°15' 34" 

94°39’ 27" 

27-2 

29°15 ' 32" 

94°39 ' 17" 

27-3 

29° 15 ' 24" 

94039.25" 

27-4 

29°15 ' 15" 

94°39' 34" 

27-5 

29°15 ' 14" 

94°39' 14" 

(Buoy  B) 


(Buoy  C) 


(Buoy  D) 


Table  10 


The  Estimated  Volume  (m3)  of  Sediment  Dredged  Each  Day  by  the 
McFARLAND  Between  24  August  and  24  September  1975 
and  the  Buoy  Where  Disposal  Occurred 


August 


September 


Date 

No.  Loads 

Est.  m3 

Disposal  S 

24 

6 

7,845 

B 

25 

12 

16,116 

B 

26 

13 

17,854 

B 

27 

9 

12,414 

D 

28 

16 

21,275 

D 

29 

14 

17,319 

D 

30 

13 

14,667 

D 

31 

14 

16,094 

D 

1 

14 

16,741 

D 

2 

13 

15,634 

D 

3 

12 

15,549 

D 

4 

14 

18,217 

D 

5 

13 

16,642 

D 

6 

13 

17,719 

D 

7 

13 

18,026 

D 

8 

11 

14,722 

D 

9 

12 

16,435 

D 

10 

8 

10,531 

B/C 

11 

11 

15,562 

B/C 

12 

12 

17,655 

B/C 

13 

12 

15,834 

B/C 

14 

12 

16,719 

B/C 

15 

12 

16,648 

B 

16 

11 

15,697 

B 

17 

11 

15,507 

B 

18 

9 

13,083 

B 

19 

11 

15,507 

B 

20 

11 

15,499 

B 

(Continued) 


September 


Table  10 

(Concluded) 

Date 

No.  Loads 

Est.  m3 

Disposal  Site 

21 

10 

14,319 

B 

22 

11 

15,603 

B 

23 

13 

19,625 

B 

24 

4 

6,161 

B 

The  Field  negcrlntion  nf  t-he  Sediments  Collected  at  Block  2 Stations  July  1975-May  1976 


(Continued) 
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Field  Description  of  the  Sediments  Collected  at  Block  15  Stations,.  July  1975-May  1976 
Compared  with  the  Amount  of  Shell  hash  (cm3)  p^r  cm  of  Core  Box  lenetration, 
the  Percent  Carbonate  in  the  Sediments  and  the  Mean  Grain  Size 
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Table  16 

F Values  and  Significance  (5%  level)  of  the  Variance  Between  Benthic 
Populations  in  Each  Pair  of  Blocks  in  the 
Dredqed  Material  Disposal  .Site 
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Table  17 


F Values  and  Significance  (5%  Level)  or  the  Variance  Between 
Populations  and  Diversities  at  Station:',  within  Each 
Block  in  the  Dredged  Material  Disposal  site 
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ABRA  AEOUAL1S 
PAGURUS  ANNULI PES 


-♦ AAA 

AAAAAAA AA- 
•AAA- AA AA- 

z -a-aa-aaaa 

• AAA-* 


SPIOPMAKES  BOMB Y X 
PCLVGOROIUS  SP • 
NEMATOOA 


ANCI STROSYLLI S JONES! 
COSSURA  CELTA 
CLYMENELLA  2CNALIS 
vitrinella  HELICCIOEA 
ASYCHIS  ELONGATA 
ARMANDJA  AGILIS 
PHOT  IS  SP« 

NEMERTEA  (WHITE) 
AGLACPHAMUS  VERRILLI 
T ELL  IN A VERSICOLOR 
LEPIOASTNEN I A SP 
NOTOMASTUS  LATER  ICEUS 
MAGELONA  ROSEA 
STHENELAIS  BOA 
LISTRIELLA  SP 
NICROPHOLIS  atra 


--AAAA .-A 
A A A-A- • - 
AAA-  — 

- aa. 


4 A AA  — — 

— -A—— 

— — 
♦ ♦ - — 


AMPHARE  TE  (EYES) 

STYLOCHUS  ELLIPTICUS 

euceramus  praelongus 

AMPITHOE  sp 
PISTA  CR  ISTATA 
AMPHIPOOA.  UN  rc 
POLYDORA  SO  C 1 AL I S 
CLYMENFLLA  TOROUATA  CALIOA 
PALEONOTUS  HETEROSETA 
AMPMARETc  A CUT  IF  RONS 
NEPHTVS  INC  ISA 
ARICIOEA  SP 
GIANT  SPE«“ 

lepidonotus  sublevis 
MONCCULOOES  SP 
ELECTRA  sp  (COLONIES) 
CLY1IA  CORONATA  (COLONIES) 
ANCI STROSYLL I S HARTMANAE 





♦ A 

• A ♦ 


A 

♦ * A 

♦ A A A 
A A ♦ ♦ 

♦ A 


ANEMONE  (SANO  ENCRUSTED) 
NECPANOPE  TEXANA 
MESOCHAETOP TERUS  TAvLOqi 
VOLVULLLLA  TEXASUn* 

CALL  I ANASSA  LATISPINA 
CORBULA  BARRATTANIA 

ceratocephale  SP. 

ELASMOPUS  RAPAX 
SPIOCARCINUS  LOO  A TUS 
CALLIANASSA  AC ANTHOCHIRUS 
BASCAS1 CMTMYS  TERES 
AUTOMATE  pvFRManni 


AN AO  A R A TRANSVERSA 
BRANCH IOSTOMA  CARIBAEUM 
ANA  I T I OE S ERYTHROPHYLLUS 
THARVX  SETIGERA 

nephtys  bucera 

SPIOCHAETOPTERUS  OCULATUS 
OWENIA  FUSIYOPMIS 
OKTUROSTrLlS  S AL  I NO l 
BATEA  C ARThaRI NENSt S 
PRICNOSPIO  C A V I 
NEMERTFA  (YtLLOw  G PURPLE) 
MULINIA  LATERALIS 
nassapius  ACUTUS 

OGYRIOCS  Lt^lCOLA 
PSE  UOL  l»RY  TH^r  AwniGUA 
PARANTHUS  RAUITOWMIS 
ME  M I PM 1L  1 S LLONGATA 

gyptis  vittata 

PRIONOSPIO  CIRRIFERA 
CIRPATULUS  HEOGPETHI 
NAT  1 CA  PUSILLA 


♦ — * 

— ♦- A 


• - A A 

- - A A 

♦ A A — — — AAA  ♦ 
-M-9  AAAA 
A A- A A ♦ - 


• - AA 

«««»• ♦ 

7 - 

— m » — 

♦-  A 


— — 

— AA.  — A — A 

—  — 


MAGELONA  RIOJAI 
SCOLELEPSIS  SOUAMATA 
PSri»r»OPOL  YOORA  SP 
BUNtJOAC  T IS  TFXFNSIS 
MEL  INNA  MACLLATA 
AN AC  M | S OOESA 
MALACOCEROS  SP 


— ♦ • A 

- A-  ♦ A 

♦ 

♦ AA  A A 

A 

AAA  A AA 


NOTOMASTUS  HEMIPOOUS 
SOlF  n V|  R|()  IS 
PINNIXA  LUN7I 
TMALASSEMA  fARTMANl 
tOWAMOSCA  SP 
oahamya  SUOOVATA 
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Syrnbola  Indicate  intervals  on  « standardized  scale  of  0 to  1 

• * 0 

• - 0*0.. *r. 

- - 0. 2S-0. SO 

♦ • 0,  $0-0.  7'j 

• - i 0.7S 


Table  20 

IVo-Way  Table,  January-*, ay  Benthic  Data 


1 1 1 
5 2 5 5 


111  1 122 

4 2 2 2 4 7 7 


1 1 

2 2 2 5 5 


5 1 5 3 4 4 5 

1111  1 2 2 2 

4424  2 777 


3 2 5 5 3 


NEREIS  SP 

CEREBR A1ULUS  L ACTEUS 
M AGCi_  ON  A SP 
LU*9PINERIS  TENJ'jIS 
PPIONOSPIO  PINNATA 
MEOICMASTUS  CAL  IFORNIENSXS 
NEMEPTEA  (YELL'D*  BANDED) 
GLYCEPA  AMERICANA 
GLVCINDE  SOLITAWI A 
COROPHlUM  ACHEPLSICUM 
PHOPON1S  AKCHITCCTA 
DICPATRA  CUPREA 
SIGAM0RA  T t N 7 AC  UL A T A 
SIGAmrra  WASSI 
AMPELISCA  APDITA 
PINNIX  A CP  I STAT  A 
BALANOGLOSSLS 

MUL  INI  A LATERAL  IS 
NEMEPTEA  fYFLLO*  C PURPLE) 
9 AT  E A CARTHAR  1NENSI S 
OXVUROSTYLIS  SALINCl 
SPI OCHAE TOPTERUS  OCULATUS 
OwEnIA  fusiformis 
HUNODACTIS  TExE  NS  IS 

COS SURA  DELTA 
ANC I STROSYLLl S JCNE5I 
PSEUDEURYTHOE  A*9ICUA 
PRICNOSPIQ  CIRRIFERA 
ME*  IPHOL2  S t'LCNCATA 
Gyp t i s vittata 
PAGELONA  ROiEA 
TELLlNA  VERSICOLOR 
AGLAOPMAMuS  VERPILLI 
NEMERTEA  (WHITE) 

notomastus  latericeus 

ANAITIDES  ERYTHROPHYLLLS 
NEPH  TVS  9UCERA 
AMPHARETE  (EYES) 

STYLOCHUS  elli°ticus 
NAS  SAP  I US  ACLTUS 
OGYRIOES  L I MI  COLA 
AN  A D AR  A TPANSVLPSA 

branch iostcma  carihaeuh 
Thar Y x SET  I GERA 
A3PA  AEOUALIS 
NEREIS  SUCCINEA 
PAGUPUS  ANNULIPES 
SPIOPMANES  9CMBYX 
POLYGORDIUS  SP. 

HEM  ATOOA 

MAGELONA  R I OJA  I 
PRICNOSPIO  CAYI 
SCOlFLEPSIS  SOUAMATA 
NONOCULCDES  SP 
f D« APD  S I A SP 
NOTCMASTUS  HEMIPODUS 
ImAlASSE^A  haptmani 
PAW4NT HUS  RAPJFCRMIS 
SPIOCARCINUS  LOfaATUS 
ana  chi s 0?ESA 
MTICA  PUS  ILL  A 
SJUN  V!  Riots 

CONCENTHICA 
N|  n r**  NlGRIPCS 

ZONAL  I S 

A S T C I S ELCNGATA 
• I A AG  It  I S 

HHMl  «IS  BOA 
PHT  o I % AP, 

*1'-  ism  * PftICCIDFA 

U*M')**  Yu4  SuAltvIS 

r.  • h • %PT  mm 

1 tlfPilii * IP 

.<  . --  ..  A »C  *»»T«OCHl*US 


ill  %r 

• • |«l*  poaa 
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. , 

♦ *»  4 — AA  4- A - | 
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A - 
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**  41414  AAA 

-44—4  AAA 

4 A 4- 

♦ 4 A 4 4 A - 

— 4—  A A 4 . 4 
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A — 4 - - 

4-44 A A4 

-4A44  . - 
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. 4-  4- A 4 * 4 

— 4 * — A A * 4-  4 A 4 4 4 4 

4 A 4 -A  4— - 
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— — — ——  A 4 • ■ 4——  • • . 


►A  4-4  4 


4 44  444 

A 4 - 4 4 4 


— — 4 . -4  • • 4-4 . 

4 4 « A . . 

-•  4 • - A4  

- *-  4 A 4——  4 A 

4 ♦A  4 — 

4 — A- 44 

I - A A- 4 A-  • 

AAA A - 

— * — 4 A-  - 

AAA  4—4  AA  A - 


44—4  4 A. 

* A 

4 

♦- 

44  A A 1 

— - A — 

4 A A 

- A—  A A — 

4. A.--  AA 

*•  •« 


-♦  * • 

-A  — A 

♦ A A 4 

A A A 

A AA 

AA  4 

-A- A 
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-A4  4 A 

—4  —A  4 - 

AA  AA 


- -•  4- 

-•  ♦ 


* -♦  -♦ 


4-  — • 4 A—  4 

-A  4#  A A - 

4 4 A •—  A A • A 
A 4 4 A • 4 A 4 

— A — 4 - 

4—  4-  A 

—4  4A  A A 

A A 4 

- A 4-  A 


A4  4 
A A 4 

4 4 4 — A A 


— 4 — 

A - - 


44 

A A 


* 


A A 


A I • A I I • • 


"vnreetoto*  s* ' — ~~ 

LUM9RINERIS  TENUIS 
PRIONOSPIO  PINNATA 

medicmastus  CAL ifo 

NEMEKTEA  ( YELL O * 8 
GLYCEPA  AMERICANA 
GLVCINDE  SOLI TAHIA 
COROPHIUM  ACMEPLSI 
PHOPCNIS  ARCHITECT 
D1CPATPA  CUPREA 
SIGAMBPA  TtNTACULA 
SIGAMRRA  «aSS1 
AMPELISCA  apoita 
pinnixa  cristata 
BALANOGLOSSES 


RNIENSIS 
ANDEO > 


CUM 

A 

TA 


PUL  INI  A LATERALIS 
NEMEPTEA  ( YELL  0 * C PURPLE) 
9 AT  E A CARTHAR  INENSI S 
OXYUROSTYL IS  SALINCI 
SPI OCHAE TCPTERUS  OCULATUS 
OWENIA  FUSIFORMIS 
8UNODACT  IS  TEXENSXS 


COSSURA  DELTA 
ANC I STROSYLLI S JCNESI 
PSEUDEURYTHOE  A*3ICUA 
PRICNOSPIO  CIRRIf=ERA 
HEMJPHOLIS  ELCNCATA 
GYPTIS  VITTATA 
MAGELONA  ROoEA 
TELLINA  VERSICOLOR 

AGLAOPHAMjs  VERRILLI 
NEMERTEA  (WHITE) 
NOTOPASTUS  LATEPICEUS 
anaitides  EPVTHROPHYLLLS 
KEPHTYS  9UCEPA 
AMPHARETE  (EYES) 

STYLC?CHUS  ELLI°T1CUS 
NASSARIUS  ACUTUS 
OG Y R IDES  L I M I COL  A 
AN  A OAR  A TRANS  VERSA 
BRANCH  IOSTGwa  CARItJAEUP 
THARY*  5ET1GERA 
A9PA  A E QUA LIS 
NEREIS  SUCCINEA 
PAGUPUS  ANNULIPES 
SPJOPHANSS  9CM3YX 

polygordius  sp. 

MEM ATODA 

MAGELONA  R I OJA I 
PRICNOSPIO  CAYI 

scolflepsis  squamata 
HONOCULCDES  SP 
EDAAPDSIA  SP 

NOTCMASTUS  femipodus 

iMALASSEMA  FARTMANI 
PAPANTHUS  RAPIFORMJS 
SPIOCARCINUS  LOfaATUS 
ANACHIS  09ESA 
NAT 1 CA  PUS  ILL  A 
SOLEN  VIRIOIS 

NUC'JL  ANA  CUNCENTQICA 
NINOS  NIGRIPES 
CLTMENELLA  23NALIS 
ASVCHIS  SLCNGATA 
ARMANDIA  AGILIS 
STFCNELAIS  boa 
PHOT  I S SP. 

vitrinella  feliccidea 
LEPIDONOTUS  SU9LEVIS 
GIANT  SPERM 
LISTRIELLA  SP 

CALL1ANA5SA  AC  ant  MQCF*  1RUS 
AMPITMOE  SP 

XANTHl CAE 
AQ  I C IDEA  SP 
PISTA  CRISTATA 
IEPIDASThENIA  SP 
AMPHARETE  A cu  T I F RONS 
POLYDOMA  SOCIAL  IS 
PALEONOTUS  ►ETEROSETA 

NEPH TVS  INC  ISA 
VOLVULELLA  TEXASIANA 
CALLIANASSA  L AT  I SP  INA 
ALBUNE A PAHET I I 
NlC«JO°HOLl  S A T A 
C I R R AT  UL  US  FEOGPETHI 
Cl-CCTRA  SP  (COLONIES) 
NFSOCMAFTOPITMUS  taylcrj 
NEOPANOPE  TEXANA 
CLYMFNELLA  TOR  JIATA  CAL  IDA 
BASCAN ICHTHYS  TIMES 
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Symbol s Indicate 


intervals  on  a standardized  scale  of  0 to 
-SO 

• - 0-0.25 

- • 0.2 5-0.50 

• « 0.50-0.75 

• - > 0.75 


1 


Novrnhcr -January  nthic  Data 


111  211111  1 

2 5 5 5 2 7 2 2 **2  4 

4 1?  5 1 215424  1 

1 1 I 2 2 2 1 1 2 1 

22525  2 777427  4 


PRIONOSPIO  TRE AOWELL I 
DIS^IO  UUC  1 N A T A 
ANADARA  TRANSVEPSA 
BRANCH IOSTOMa  CAPIUAFUM 
MEL  INNA  M A CUL  Ar  A 
ANAITlOfS  EPrTMf-OPHYLLLS 
FLECTRA  op  (COLONIES) 
HUMODACTIS  TFXCNSIS 
malacocerhe  sp 

PSEUOOPnLYOORA  SP 

NEMERTEA  (YELLOW  t PURPLD 
AMPHARETE  (EYES  I 
NATICA  PUS  ILL A 

OwENiA  FUSIFQRMJS  • 

PRIPNOSPIO  CIRHIFERA 
A NA CM  I S OdF  SA 
O GY R IDES  L l MJCOLA 
NEREIS  SUCCINEA 
NE“fRTFA  (YELLOW  9 A NOE  O ) 
SPICCHAETpOTERUS  OCULAJUS 
COPOPHIUM  AChERLSICUM 
A BP  A AEOUAL  IS 
SPIOPHANES  BOMriYX 
PAGURUS  ANNULI PFS 
MUL  I N I A LATERAL  IS 
NASSAR  IIJS  ACUTUS 
PSFUDEURYTHOE  AM'JIGUA 
GLYCINOE  SOLITAPIA 
HEM  1 PH  OL  I S ELT.NG4TA 
PHORON I S ARCHI TECTA 
NOTO^ASTUS  LATERICEUS 
CIRRATULUS  hEOGPETHl 

PINNUA  LUNZI 
THALASSEXA  hART  m an  f 
PAR  AMY  A SUBQ V A T A 

LUP0R 1 Nf ° I S TENUIS 
CEPEGR ATUUUS  LACTEUS 
OIOPATRA  C U°RE 4 
NFRFIS  SP 

NUCULANA  ccncentrica 

S1GAM9RA  Tt-NTACLLATA 
SICAMPHA  WASSI 
OINNIXA  CRIST-ATA 
AMPEL1SCA  A 90  I T A 
NINOr  NIG"?  I RES 
VITOTNFLLA  MFLICOIOEA 
PRIONOSPIO  PIN'IATA 
MEOIOMASTUS  CAL IFORNI ENS IS 
MAGELONA  SP 

GIANT  s ppd  m 

CLVME NELLA  TORQUATA  CAL  IDA 

magflona  a 

ANC I strosyllis  HARTMANAE 

NF  M A T O D A 

POLYDGPA  SOCIAL  IS 
GYP  T I S VITIATA 
POLYGORDIUS  SP  . 

LEPIDONOTUS  sublfvis 
PALEONOT1J5  FETEROSETA 
CALLTANASSA  AC ANTHOCHIRUS 
PHASCOLIPN  STROMOI 
AR  I C IDEA  SP 
7MARYX  SrT  I CERA 
STMFNELAIS  MOA 
AMPHIPOPA.  UN  ID 
NEOPANCPr  TFXAN4 
CALLIANASS4  latispina 
NfPHTYS  9UCCPA 
CF»  ATOCF.PHALF  S P • 

PARANThi/S  R AR  I p orm  I S 
COBHUl  a 'UnP  ATT  AN  I A 
ASYCMIS  CLCNGATA 
NtPHTYS  I NC I SA 
41CROPHJLIS  ATRA 

ANC I STROSYLL I S JONESI 
COSSUPA  DELTA 
CLYMTNFLLA  ZCNALIS 
NCMfA  T t A ( W H | T F | 

AGL  APOMA^US  VFORfLLl 

LCP  IOA STMS N I A SP 

1ELLINA  Vf  RSICOLOR 

SALAUnGl  lS^.LS 

NFSOCMA*.  IOM  ff  BUS  TAYLCRI 

C L A S mO  PU  S AAMAX 

LISTCIELLA  S*5 

GLTCfP*  AMf  ofCANA 

OATUPOSTYL IS  SAL1NOI 

ARM  ANO  I A A ML  1 S 

BATE*  CAJ?T  MAR  I NENS!  S 

CLVT  |A  Cf'RONATA  (COLONICS  I 
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-4 ♦ • ♦*  * 

-4-— 44-44  4-  -*4«4444-ftft» 

444  — 44—  4 4 4*  4444*.  .--444 

4 — — . . 4 ft  * * 4 4—  4 4—  • ft 

.-*•*• . ' 4-4  . -44 

“ | ♦ * »♦- 


•••-  “ "44 44444*  4* 

•4  44 4-4 4ft* »ft4- ( ft— 

- 4 4 4-  --4-  - -* 

*4*44444*  . . 

4 • ft  — 4 4 — # — 4- 

44*4-4444  4-  — *44-4-44444 


44  4 4 

4 4 4 

- - — ft  4 


4—4  4 
444  4 

44444  • 

4 4 


4 

44  4 4 

44 
4 
4- 


44  | 4 

44  | 44 

44  44  4 

44 

4 4 4 4 

4 44  *4 

4 — 4—4  - 

— — ft  — 

4 4 

4 444 

• 44ft 

44  4 4 

ft  ft* 

4 ft  • 4 4 4ft  ft 

44  --  44ft-  - 

ft  ft  ft  4ftft 

4 44  4 


— ft  ft  — — * ft—  ft 
•*  • • *4 

4 ft  — — ft  ft  - 
• • ft 
* 4ft 


7 .♦ 


— — ♦— 

- 4 -4  44 

- 4 4 44  44 

- - - - 444--  4 

» - -I  - ♦ 


**»L  ACOCe».7£  a*» 

PSEUOOPnLY COB * £P 

7 — 

' ; • 

T™ 

~ -• 

— 

N5MERUA  ( YELLOW  C OURPLH 

- 

- - 

AMPMARE7C  (EYES  ) 

•••♦♦  a- 

ft 

— - ft  - 

NATICA  PUf»  ] LL  A 

a a * ♦♦ a a 

A A 

A 

OKtNIA  FuilPOC'IS  * 

♦A  **♦%• 

A A 

A ft  A 

PR1PNOSPIO  CIRRIFCR* 

— 

- - A 

— 

ANACMl  S Orff  SA 

-AA  -A» 

0 GYP  lots  L 1 MICOLA 

♦ AAA 

• 

NEREIS  SUCCINEA 

NEMfRTFA  ( Y'LLO*  B A NOE  0 ) 
SPIOCHAETPPTEWUS  OCUL AJUS 
COPOPMIUM  ACHEPCS1CUV 

ft 

a a 

2 

♦ 

• • • • 

- 

ABPA  AEOUAL  IS 

• * ♦“* -■  • 

- A 

• 

• 

• 

J 

ft 

• 

• 

1 

• “■ 

SPIOPHAN’.S  POM rj  Y X 

• . — * 

. ■ 

— • 

PAGUCUS  ANNULIPFS 

— ♦ — 

-ft 

...A-  — A— 

A A 

MOL  INI*  LATFSA1.  IS 

ft Aft-ft- 

— 

NASSAOIUS  ACU7US 

- .ft*. .ft. 

— 

— 

PSFUPEURYTHnr  A M'J  1 GU A 

• 

• 

• 

GLVCINUE  SOLITAPIA 

-♦♦♦A*  A 

— — — — 

HEMJPHOLIS  ELONCATA 

♦- 

- A A * 

pmorcn i s apchi rccTA 

AA-  - 

-A 

— — — — 

A — 

NOTOMASTUS  LATEPICEUS 

«*A-  A-  A* 

- 

— ft  — 

— 

C1PRATULUS  hfcOGPE  TH 1 

- *•-  • 

• • 

ft  ft  ft  ft  ft 

• 

PINNIXA  LUN Z I 

— . . ft 

A 

TMALASSEAA  HAPTKANI 

3 

. ft 

— 

PAR  AMY  A SUbOVATA 

-•  A 

* 

LUM0P 1 Nf O I S TENUIS 

♦ A A A A- 

• — 

AAA  A—  A A A ft  »-  * 

ft  ft 

OIOPATR4  CUPfFA 

A-Aft 

A- 

- * A • A A A A-  ft  ft  • 

A— 

NFRF1S  SP 

AA*- A A-ft  A 

♦ ft 

A A A A • * #——♦•♦ 

— 

NUCULANA  ccncfntrica 

A 

• • 

* ft  ft  ft  A A—  ft  •—  * * 

A 

SIGAM«3RA  Tt-NT  AC  ULAT  A 

« .ft* A «... 

— • 

♦ — A • -A  A 

-A 

SIC  AMPW  A -fASSI 

#-#*A* 

— 

♦ ♦ • A - 

— — 

OJNNIXA  CR1ST.ATA 

AMPELISCA  A BO  I T A 

4 

— • 

• •••  — ft—  ——A 

*ft 

NlNOf  N 1 l °ES 

— A — — — 

A ♦ A—  A A * • ft  ••  - 

ft  — 

V I TO InTLLA  mFLICOIOEA 

- A 4 

ft- A-  - -ft 

P«I0N«3P10  P I M'lAT  A 

• A*  A A A A A * 

. . 

• ft 

MEOIOMASTUS  CAL iforni ens is 

A — 

• ••••••— •• 

• — 

AACELONA  SP 

A- 

•♦♦♦-♦-♦♦♦♦A 

ft  A 

GIANT  s ppom 

- 

- 

A—  A ft 

CLYMENFLLA  torouata  CALIOA 

A 

ft  A A A 

MAGfU’KA  IJP^FA 

AA  A 

A 

Aft  AAA 

ft 

ANC  1 ST POSYLLI S HARTHANAE 

s 

A ft 

A 

ft  A 

nematoo a 

• — — 

A 

A — — — 

POLYPORA  SOCIAL  IS 

ft 

— 

G VP  T IS  VI  T T AT  A 

— — — — 

ft 

- - ft 

POLVGOROIUS  SP. 

ft 

• • 

LCPIOONOTUS  SU0LFVIS 

ft 

• a 

a 

PALEONOTUS  HETEROSETA 

*• 

a* 

callianassa  AC ANT HOCH irus 

ft 

• a * a 

a 

PNASCOLlON  STWOMBI 

AAA  A 

Aft 

AR I C IDEA  SP 

ft  A 

AAA 

A 

THAR YX  Sc  T I GERA 

A 

* ft  • 

*• 

sthfnelais  boa 

A— 

- 

♦ -• 

— 

AMPHIPOOA.  ON  ID 

- -ft 

— 

NEOPANCPC  T-XANA 

6 

* • 

a 

a 

C ALL  JANtSFl  L4TI5PINA 

ft  AAA 

NEPMTYS  M«JCcRA 

• i 

» ftft  ft 

cepatocf.phme  SP. 

A A A 

• 

PAR  ANT  HU  S OARI^HRMIS 

ft 

ft  ftft 

COOHUC  A "A«^»rT  AN  I A 

ft 

Aft  ft  A A «♦ 

A 

ASYCM1S  CLCNGATA 

♦ ft  - - ft  ft  A-  - 

NEPHTYS  1 NC 1 SA 

ft  A A • A A 

XICROPHJLIS  AIR A 

ft 

• ft*  ft 

COSSUPA  DELTA 

CL YMrNFLLA  1C NALIS 

ft* AA  - 

• mm 

NE M t A TtA  ( «H I T^  ) 

• •A 

— 

A ft. --ft  — 

• A 

AGLAPPHAMUS  VFRU  ILL  I 

• A A 

A 

• A ft  • 

Aft 

tfp  ir>*  stk;  n i a sp 

• •—••—— 

* A 

▼ ELLINA  Vf  I.SICOLOR 

— — — — 

— 

• — — AA 

• A 

BALA  NO  ol  l/.LS 

- • • A 

• • • — 

A ft 

»E50t«»'.  IllPtf  DUS  TAYLCRI 

7 

» A 

CLASMOPUS  RAMAX 

• A 

— — A — 

Aft 

USTCIULA  SP 

— * 

- A - ft 

a a 

CLTCfPA  AMERICANA 

• AAA 

— 

A A A A 

a a 

OXYUOOST YL 1 5 SAL1NOI 

— - — 

— 

— 

a 

ARM  ANO  l a AML  IS 

— 

— — 

- - ft  A A—  — 

A 

0 AT  E A CARTMAK I N£ NS!  S 

A -• 

• 

— -1  — 

A 

CLYTIA  CIMIJNATA  ICHLPHICS  ) 

A A A 

A 

ft 

Symbols  indicate  intervals  on  a standardized  6cale  of  0 to  1 

• t 0 

• - 0-0. 25 

- - 0.2S-0.50 

• - 0.S0-0.7S 

• - * 0.75 


Table  22 

Two-Way  Tabic,  March-May  Benthic  Da t a 


SITES 


SPECIES 

GL  VC  1 NOE  SCLl  T A ° I A 
GLV O R A AM C B IC ANA 
NEmEcTF4  (YELLOW  BANDED) 
LU^H^INC^IS  TENUIS 

cerchratulus  lacteus 

NFPFIS  SD 

PQlONQS°lO  PJNNATA 
MAGELONA  SO 

MEDIOMASTUS  CAL  I FO'?Nl  ENSI  S 

P HOP  ON  13  ArCHlTECTA 

AMPEL  I SC  A A VJ5JT  A 

P1NN1 X A CP  l E TAT  A 

BAL ANOGLOSSUS 

OIOPATPA  C UODE A 

SIGAMBPA  TENTACULATA 

SIGAMrwa  *ASSI 

ASP A AEOUAL 1 S 

NEREIS  SUCCINEA 

PAGUPUS  ANNULI°ES 

SPIOPNANES  SCMPtX 

NE^ATODA  « 

NINOE  N I GR ! °ES 
ASYCH1S  ELONGATA 
CLYvfNELLA  /JNALIS 
LED  IDA STNc N I A SP 
ARMANO  ! A AG  IL  I S 
STHENELAIS  BOA 
NUCULANA  CONCrNTRJCA 
CORQPHIUW  A Ch  = P L S I C U w 
NOTO^ASTJS  LATEPICCUS 
HEMIPHOLIS  el  cn  g a t a 

GYP  T I S VITTATA 

ANC I STPOSYLLI S JCNESl 

MAGELONA  pnsEA 

PSF  YThOF  a mb  I GUA 

COSSUBA  DELTA 

eu cc°a vjs  ppaelcngus 

ANADAPA  TRANSVEPSA 
ABIC  IDEA  S p 
° I S T A CRIST4TA 
ANPITMOf  SP 

X A N T H J D Ar 

f.FYLCCHUS  FLLIPTTCUS 
PR  I CN'JSP  10  C I R n IFERA 
POl  VGOPOIOS 

AN A 1 T | OE  S E PY THLDPHYLLLS 
NF*1F«T  FA  ( <►  HI  TE  > 
AGLA-’PrtAML/S  VcPPILLf 

nedhtys  -juccra 

T Fl  L IS  A Yr  P S ICOl  OR 
*MPHAP<-  Tf  # fAlT|  CPONS 

Thap  Yk  srT  I Ge°A 

A MOM  I P 30  A , UN  ID 
PUL  YC C PA  S CC 1 AL  l S 
PHOT  IS  SP. 

AMPHARTTE  I EYES  ) 

SP|OCHAETO°TfDliS  OCULATUS 
OWEN! A FUSlFORMfS 
OG VP  IDE S L I mi  COL  A 

notcmastus  ►Ev l POOUS 

PAP AN  r HUS  FAPirORMIS 
SPIOCAPCINUS  LOBATUS 
NASSAQJUS  ACUTUS 

bunodactis  texensis 

ELECTB a SP  (COLONIES) 
NATICA  PUS  ILL  A 

solfn  vipiois 

MAGFLONA  riojai 
PRICNOSPIO  CAYI 
SCOLEwEPSl S SOJAMATA 
NE*EPTEA  ( YELLO»  C PURPLE) 
oxyurostylis  salinoi 
MUL  INJ  A LATERAL  IS 

xqncculooes  SP 

LEPIDONOTUS  SURLEV1S 
GIANT  spepm 
LISTRIELLA  SP 
CALL  IANASSA  LATISPINA 
ALBUNF  A PARET I I 
VITMINELLA  FEL1COIOEA 
PALfnNOTUS  hETtPOSET* 
CLVMENFLLA  TOMJUAT A calioa 
BASCAn I CMTMV5  TrflES 
MICBOPMOLIS  ATP  A 
BATfA  CART  HAR  I N*  NS  I S 
NEOPANOPE  TEXANA 
NEPHTvs  incisa 
volvulflla  TCXASI ana 


III  1 1 1 1 1 ? 2 

5552  2 224  2 4 77 


2 A 5 A 1 525  3 A A 5 

1 1 till  I 2 2 2 

25225  2 A A A 2 777 


J3521  1231  A 231 


lytooiA  indicate  interval*  on  m ttAndAfdlstd  mcmlrn  of  0 to  1 


PHPPONIS  ArCHlTfCTA 
AMPEL! SC  A A 10  IT  A 
P1NNUA  CPlbTATA 
BALANOGLOSSUS 
OIOPATRA  C U°PE  A 
SIGAMRUA  tentaculata 
S I G AMRMA  KASSI 
A 0P  A AEOUALlS 
NE»E!S  SUCCINEA 
PAGUPUS  ANNUL  I DES 
SP10MNANES  0CMPYX 
NE*ATODA  • , 

N I NOE  NlGRfOES 
ASVCHIS  ELHNGATA 
CLY^FNELLA  ZONALIS 
LEP  IOASTHcN I A SP 
ARM  AND  1 A A G IL  ! S 
STHENELAIS  OHA 
NUCUIANA  CONCcNTRICA 
COPQPHIUM  ACHERLSICUM 

NOTO^ASTJS  LATER ICl US 

hemipholis  ELCNGata 

GYP  T I S VJTTATA 

ANC I STROSYLLl S JCNESI 

UAGELONA  RnSE  A 

PSF UOE URYTHOC  AVHIGUA 

COSSURA  DELTA 

EUCE°AMJS  PRAF.LCNGUS 
ANA  D AR  A TRANSVERSA 
ARIC  IDEA  S n 
OISTA  cristata 

AMP  I THOE  SP 
XANTHJ  O AF 

r.TYLCCHUS  FLLIPTTCUS 
PRICNDSPID  Cl  PHIFER A 
PCX.  V GO QD!  US  SP. 

AN A I T 1 OF  S E9YTHR0PHYLLLS 
NEMFRT FA  < * HI TE ) 

AGL  A ■'PHAMUS  VcRPILLt 
NEPHTYS  1UCcPA 
TFL.LJNA  VERSICOLOR 
AMPMARrTr  #CUT!PPONS 
Th«R  Y>  Sr T I GCPA 
AMPH  IP  DO  A . UN  ID 
PUL YC OP A SOCIAL  IS 
PHOT  IS  SP. 

AMPH A R F TE  ( EYES  ) 

spiochaeto°terus  OCULATUS 

0*ENIA  FUSIFORM  IS 
OGVR IDES  L I MJ  COLA 

notcmastus  femipoous 

PARANTHUS  F APIf'ljPM  IS 
SPIOCAPCINUS  LOHATUS 
NAS  S AP I US  ACUTJ5 
BUN0DACTI5  TE  XL  NS  I S 
ELECTRA  SP  ICOLCNIES) 
NATICA  PUSILLA 
SOLFN  V!  PI  CMS 

MAGFLONA  riojai 
PRICNO5PI0  C A Y I 
SCOLEwEPSl S SOJAMATA 
NE*ERTEA  ( Y£LLO»  C PURPLE! 
OXVUROSTYLIS  SALINOI 
MULINIA  LATERAL  IS 
MONOCULODES  SP 

LEPIOONOTUS  SUBLEVIS 
GIANT  SPERM 

listpiella  SP 

CALLIANASSA  LATISPINA 
albunf  a PARET  I I 
VITMINELLA  hELICCIDEA 
PAL  EnNOT US  HE  T F POSE  T A 
CLYMENFLLA  TOH JUATA  CAL  I DA 
BASCAN ICHTHVS  TERES 
MICROPHOLIS  AT  R A 
BATFA  C ART  HAR  | *|»  NS  I S 
NEOMANC1PE  TEXANA 
NEPHTYS  INCISA 
VOLVULELLA  TEXASIANA 


PTTTl 


•- •-  ••  ♦ ♦ 

J • • • • - 

••*•••*“  • ♦♦♦-*•-  * 
• • ~ • • . “ *♦— -- — • 

♦ ♦ — ♦ ♦ — ♦ • 4 — 4 ♦ 

-•  ♦ 

" ••  A * 


- I 4*4444 


• ♦ - - * - • » * 4-  ♦ 4 - » 

- +«♦+-*  — - 4 • 

4 4-44--  4 4— 

4 — - * *44-  --  -4 

4 * * 4 4 * 4 4 4- 

4 * 4 * *» 

- 14-  -4 

4-4» * - ♦•!-  • 

2.  - ♦♦  *»  * - 
-4444 4 ♦ 44-  — 44 

• 4444  -4  4-  -4  4-4 

44-444-  ♦ 4 .4  .. 

-44444  . . « - • - • 


4 4 
4 « 

44  ■ 

- 4 


- 4 


3 * 

4-  -4*4 

4 4 - 4 

-4 4 4- 

-*  4- 

44  4 4 

44  - • 

- 4 4 - 4 

- 4 -4- 

4 - • -4-44 

44  4 4 4 « * 

444444  44 

— 4 - • — 

4 4 4 

-44-  - - 

A 4 44  4 

' - 44-4  - 

4 4 — - 

4 4 -44 

-444-  4 - 

*44  4 <* 


-4  - - * • 

-4  - 4 — — 

S 4 4*  — 4 4 4 - - 

♦ 44  4 

4 4 4 4 

• - 4 44  4 4 

• 4 4 - — 

4 4 44  4 

4 4 4 4 

4 

♦ 4 44  • 4 

A 4 4*4 

- 44 

4 4 4 4 4 

- 4 — 4 4 4 - 

4 4 44  444  4 4 

— -4  - 

4 4 4 4 4 

4 4 44 


Symbols  Indicate  Intervals  on  s standardized  scale  of  0 to  1 

-JO 

• - 0-0. 25 

- - 0.25-0.50 

• - 0.50-0.75 

• - » 0.75 


Table  23 

Two-Way  Table , July  Benthic  Data 


SITES 

2 2 1111  ill 

7 7 2 2 4 4 5 2 22! 

2135  45  3 441? 

2 2 2 1 11  1 111 

7 y 7 2 44  52  525 


SPECIE S 

POICNCSPin  PINKATA 

MrClICV«*STU$  CAl  Jr  VNT'NSIS 

MAG-LfiSA  5=> 

0I0P4T^4  CCPP£A 
CC-J"k''J4TiiLU5  LACTFiJS 
l.U^5RlNr**I5  T=NU!S 
4pP4  AE0U4LXS 
NEF.^13  ?r 
awPELrsc*  A°crr4 
NEM->TL4  (y:LLC*  o A src:  ) 
SXGAMJQ4  TE».TiCUL4TA 
GLYCINOF  SCLIT^CI4 
MtMfFHCLlS  L HP.  G A T A 
N£P5  t 5 S(JCC  IN  “ A 

MpT?vaST-jS  LATf"IC-:Lc 
isempotFa  (v'LLO*  0 PURPLE) 

GLYCC^*  AVf^ICASA 
4 NC  ISt^w?vli.  is  JCN*S  I 
CLYw^n-lla  7CNALIS 
SP1  OC-*Ar  TOOT  EOUS  OCLLATuS 
0UNO  C a c t T 5 TC*fS$Tc 

AKADA^A  T- i\^Vc=5A 
®S:  L"'"'P  wT“‘:  iyu  I ') L A 
C»TN  I 4 p.j<;  1 r jc 

SPir°H4Sf N trvsv* 

P4QA\Thuc  r r ^ t r -->M  [ c 
AGLACPhavuS  V-SRILL! 

ThARvw  s-:tig6-a 

L£P 104STHE*  r a S p 
P I NN I < 4 C1ISt4T4 
PAL  ANOGl.  JSSLF 
dapamva  5u*?vata 
NUCULANA  CTNCENTCirA 
s IGA'Ml  A <1  *S  ! 

NfNO"  MCSf??S 

VCL  VUL  C L L 4 T = < A S I AN A 

tiVPH  A ‘=  T£  ( c V = C ) 

4NACHI5  CSE  ? A 

PHASC^LIPY  «.  C ^ ° I 
TrPrn-4  oqr^^xT  A 

ST»-CN5L  a IS  ji,,a 

VI  TK  IN-Lli  ICHIOEA 

SO l ILL  A Kvrt5» 

LUNA^C  A ■'V4L  IS 
*m3ha'?’c  »CUTIFCCN3 
ASY'lMlt  FLCNGATA 
L1STKIFIL4  SP 
GYPTIS  VITTATA 

eRANCHT OSTPVA  CABI0AEU« 
MAGELCNA  RICJM 
ELECT9A  CPU5TULFM4  (CCD 
MAGELO.NA  ROcCA 
ELECTPA  so  (CCLCNIES  ) 
•MCO0PM0LIS  atra 
NEPhTYS  *3U C S ° 4 
PhCRC^IS  arthi tecta 

MV  SELL  A OLAKLLATA 
NASS4QIUS  ACJTUS 
NATICA  PUSTLLA 
COSSURA  Or  L T A 
APICrCSA  SP 
TELLINA  iris 


1452  32  2 2 4?1 


Symbol*  Indicate  intervals  on  a standardized  scale  of  0 to  1 

-<0 

• - 0-0.25 

• - 0.25-0.50 

• - 0.50-0.75 

• “ i 0.75 


Table  24 

Two-Way  Table^  September  Benthic  Data 


SITES 

1 12  2 1112  1 
222277  2552  74 

253453  2313  43 

1 11111  11  2 ? 1 
422544?  552  774 


SPECIES 


1455251  241  124 

I Z 3 


THAI ASSCMA  MARTMANI 
P I NN I X A LUNZ I 
CLf^NLLLA  2UNAL1S 
CALL 1ANASSA  LATJ5P1NA 
ARIC1D5A  SP 
PAPACY  A SUHOVATA 
HEMIPHQLIS  cLONGATA 
TERE^PA  prhtexta 
STHENELAIS  90  A 
BUNODACTIS  TE  XE NS 1 S 

OWSN1A  FUSIFOPMIS 
NEREIS  SUCCINEA 
NOTO^ASTUS  LAT«T,ir£U5 
SPIOCAPCINUS  LG^ATUS 
OXVUPOSTYLI5  SALINO! 

SPIOCH  AETOPTCR'JS  OCULATUS 

PMASCOLIGN  STROMRI 

AMP  HAR  E T E (EVES) 

MJCROPHOLlS  ATOA 

GIANT  SPERM 

NfPHTYS  3'JCERA 

PAGURUS  ANNUL IPES 

PQIOK’OSPIO  PINNATA 
MEOIOmaSTUE  CAL  IFOPNIENSIS 
MAGFLONA  SP 
D I HP AT PA  CUPP FA 

r ::mrdjnfpis  tenuis 

NEREIS  SP 

PHPFON/S  A»/CHJ7FCTA 
TEL  LINA  MIS 
CEREBRATULUS  LACTEUS 

cos sup  a ort  ta 

NINLE  N I SP 1 °F S 

NUCUl  ANA  CONCENTRIC  A 

SIGAMBRA  -ASSI 

ANC  I r.Twp  :,VLL  ! s JONr  si 

VITRINTLLA  hELlCOIOFA 

AMPPLISCA  a HOI T A 

MAGFLONA  Ml'SEA 

ARM  AND  I A A , IL  IS 

ABRA  AEGUAl I S 

VOLVULTLLA  T fc  XA  SI  ANA 

PSEUDO POLY  OOP A SP 
PSFUDF  URVThOE  AmrjcuA 
NASSAP | US  AC  JT  IS 
GLYCINDE  SOLITAR1A 
NEMEFT  F A •<  YELL  ) * BANDED) 
SIGAMBRA  TtNTACULATA 
NEMFRTEA  (YELLOW  & PURPLE) 
PINNIXA  CRISTATA 
LEP IDA ?TH=N  I A SP 
6AL ANOGLDSSL S 
CLYTIA  COPCNATA  (COLONIES) 

NATICA  PUSILLA 
ANACHIS  CHE  S A 
MAGFLONA  R I OJA  I 
ANTICLIMAX  P1LSBRY1 

CLYMENELLA  TOROUATA  CAL  IDA 
GYPTIS  VITTATA 
ANACARA  TPANSVERSA 
GLYCERA  AMfRICANA 
CAECUM  GLAORUM 
CLECTRA  SP  (COLONIES) 


Symbols  Indicate  intervals  on  a standardized  scale  of  0 to  1 

•SO 

• » 0-0.25 

- - 0.25-0.50 

• • 0.50-0.75 

• • 2 0.75 


Table  25 

Two-Way  Table,  November  Benthic  Data 


SITES 


SPECIES 

OIOPATRA  CUP«eA 
NE&CIS 

LUMUR  1 Nt'R  I S TFNUIS 
CEPfPPATULUS  L ACT5US 
NUCUIASA  CCNCfNTPICA 
PlNNlXA  C*3  ! S T A T A 
SICh^IIWA  TtMACULATA 
SIOAMHPA  4A5SI 
ANC  ! ST^OSYl  L 1 S JONLSl 
cossupa  o:lta 
njnoe  nisripf.s 

VITRINELLA  hELlCOIDEA 

PPIQNOSPIO  “INNATA 
ME0I0MA5TUS  CA_ 1FOPNIENSI S 
MAGELONA  SP 

NEPFIS  SUCC  inea 
SPIOCH AETOPTEPUS  OCULATUS 
NEMEPTEA  (YELLOW  BANDED) 
HEMIPHOLIS  ELONGATA 

cirratulus  ffdgpethi 
PSEUDEUR  rJHJE  A^rilOU  A 
ANADARA  TPANSVEPSA 
CORDPHIU^  ACHERLSICUM 
PRIONOSPIO  CIRR  IPERA 
NATICA  PUS  ILL  A 
OWE  N I A FUSIFOQwls 

CLYMENELLA  70NAL  TS 
NEMEPTTA  C YELLOW  t PURPLE) 
GLYCINTE  SrilTARIA 
K_*‘_  INI  A LATERAL  IS 
PiFUOOPJL  Y-^nRA  SP 
P A GURUS  ANNUL  Iff  S 
NASSAPIUS  ACUTUS 
LEPIDASThL  N I A SP 
ABR A A:OJAL  I S 

GLYC5RA  Avr^JCANA 
ANA  Cm  I S «)JrSA 
ICLINNA  maculata 
oGY«rnt  s i i ^icni. a 
PHASCOLI’N  ^TPtJWtJi 
AMPHAOL T:  ( Tver  I 

GYPTIS  VITTATa 

OXYUPOSTYLIS  SALINOI 

MONOCUL  CDr.  N SP 

ARM  AND  I A A GIL  IS 

ARICICUA  so 

BATEA  CAPTHARJ NENSI S 

CLYT IA  CORONATA  (COLONIES) 

ELASVOPUS  papax 

NEMEPTEA  (WHITE) 

AMPELISCA  AHCITA 
BAL AND GLOSSLS 
telltna  versicolor 

LISTRIELLA  SP 

magelhna  rosea 

CLTMENELLA  TOPOUATA  CAL  IDA 
GIANT  SPE  R M 

AGLAOPMAMUS  verpilli 

ASYCHIS  ELONGATA 
CALLIANASSA  L AT  I SP I N A 
volvulella  TFXASIANA 
ELECTRA  SP  (COLCNIESI 
PINNIXA  LUNZI 

PMORCNIS  arcmitecta 
NOTOMASTUS  LATFPICEUS 
COROULA  rfAPPATTANlA 
NEPHTTS  INCISA 
AUTOMATE  EVtAMAA.Nl 
THARYX  SETIGFRA 


11  1 1 1 111112 
5525  5 2 444227 


3145  4 3 512412 

1 1*211222 

5222  24  2 742777 

2235  13  5 542314 


Symbols  indicat*  intervals  on  a standardized  scale  of  0 to  1 

- 1 0 
• - 0-0.25 
- - 0.25-0.50 
- 0.50-0.75 


♦ 


Table  26 

Two-Way  Table,  January  Benthic  Data 


11  ? 1 11 

2 5 r 7 ?>  4 2 


1 111 

2 ? S 4 2 


2 2 1 1 
7 7 a 2 


2 12  5 


2 ? 1 
7 7 4 


SPECIES 

PriCN^SPlf?  TtfACfcULX 
DISon  USCInata 
nr,LY-)nc*  ^TCIALIS 
Gvnrrr. 

orLYC.-jcnpj?  f-3. 

ThALA*:«c,/a  ^rivtN] 

4NA/-H15  0*?tSA 

AHHA  A^OUALIS 
5f»irPHa\.-b  er-iBVY 

nf  Mr  cTr  a (Y'un*  c,'\L'Pni 

rtPAKCMl^CTr-.-t  rjCHiPUM 
CPPO^HIU**  ACH~PUSICUM 
NASSAf-IUS  A'TLTLS 
9ATPA  C A-TH£r r N-NSI S 
PAGunuc  annll!pcS 
PMrePMS  ACC*^TTECTA 
S°!OCHArTlc'T[  >u^  "1CULATUS 
NE0riS  SJCCI^SA 
Kf^rTc*  twv*lT=> 

4UNT0AC T 1 5 TEYiNSIS 
ASADAPA  TPt\5V£?5A 

0*ENIA  *USIcr»*vis 

srvf °Tr a (vtLL r«  f.  pucple) 

AMOmao'Tc  ( *"  y£  S I 

cgssuoa  :-lta 

GL  vCIN^r 

NO^n^A^TuS  LA'POI c-us 

SIGA^Ht’A  T:  \7  HCUL  AT* 
P5E')ntUPVTHrf  AMOtgua 

CLVVEN'-LL  A 7P'IH  I c 

ANAITIPf  S fuYTt-cr3HvLU5 

tvt'7n^TVL  1 c ^/U  T T 
WULIfMA  L A T -P AL  I S 
lO^n 10F  S L ! v I C PL  * 

Nrmr  sp 

CFfcr«^AT  ifLUr<  tACTFliS 
LUMociN^lS  T-NU1S 
CfCDA^rA  CU^cca 
NUCULAMN  NT P 1 C A 

Nl  K0C  M G*M  of  •* 

S I r» avn.<  a 1 

orxoNnsoI.~>  pjnnata 

vag^lOma  «,p 

MEOlOMAfTUS  CALlfO«MEKS!S 

BALANOoL CS  SUS 
O INN  f K A C°  f STA  T A 
LFPICASTMEN T A SP 
»'ESDCMAcTr>OTr-;U5  TAvt3r?I 

LE°  IHOM^TUS  FUF-LFVIS 
PAl'T'NOTtlS  K TC3^Sf7A 
AGL AOPHA^US  V-rojLLI 
GLYCC°A  A*4  £ r I C AN  A 
PBICN0SP10  CIOPIFFPA 
AMPFL 1 ^ C A Acri7A 

tellina  vrccfcrLCP 
LlSTBl^LL*  CD 
APMANOIA  agilis 

HEVJPHCLTS  fltngata 

STHE^ELAIS  cPA 

ANC! STPOSVULl S JCNESI 

V I TP  I NELL  4 *-EL  1 C T I DF  A 

AS YC  HIS  ELDNGATA 

NEMATHOA 

•■AGEt-HNA  PCSEA 

CAILIASASSA  AC ANTMOCHfPUS 

ANC1 STPOSYLLl S HjnTMANAE 
NFPHTrs  HU CSCA 


1 r r 


000  * 


♦ m m m m 0 

0'm*00  * 

00 ♦ - » 


* ♦ ♦ 

J A 

— * » ■ — • 


. A - ♦ ♦ -« 


m 00m 

000  0 

f ♦ ♦♦  ♦** 

0 0 00 

000  0 ♦ 

— — 0——  0 0 m0 


0 0 0 00 
0 0 00 
0 0 

0 00 


Synbols  Indicate  Intervals  on  a standardized  scale  of  0 to  1 

- S 0 
« - 0-0.25 
- - 0.25-0.50 

♦ - 0.50-0.75 

• - t 0.75 


Table  27 

Tup- Way  Tabic , March  Benthic  Data 


SITES 


1 11  1 l 1 1 1 ** 

5 2 ? S 2 2 2**221 


2 2 * 4 3 1 *21251 


11  1 1 12  112  2 2 
? b S 2 4 S 2 7 * * *>  1 1 


SPECIES 

*AC,ct_ '■'•ia  SO 
NTOS  i c; 

LU«Q'!,.r-I<;  TCf4uiS 
OOICN  JU  IT  CIN^4T* 
MED!r'-,A^TUc  Cal  Ipr)c>*i!FNSIS 
( VTLLT^  pAN??r  ) 
PHCMCN!<  a°Ch|7cCTa 

SPIOOhanES  pQ«DVX 
NE*  ATHDa 

TELL  1 N A vcccjcrLCP 
E U C c »'  A v u *“  Pp  ACLCNi^'.iS 
|P5A  A " Q L A L I ^ 

*A'Dha-'-T=  a CUT  I*- PC  VS 
aa.pha^-  ( p vrs  » 

PAGU-'JS  ANM.'LIPES 
NrPHT»« 

NCTnwtSTUS  la  TCC'TC  = US 
Nt«F  = T£ A C »HI  Tf  > 

CCP03w  I U**  AC^fCLSICU^ 

ANA  !T!~r<  cr  v T »-=  ~DmvLL  LS 
GL  YCE°  A AMfCICAKA 
AGLAT^MA^US  V-Jf'lLLl 
AMDfLlSf A A°D! T A 
MAGeLCM  crcfA 

Aflir TPrA  SP 
STvCnrhU;  "LL !CTICUS 

0Ah\NtmuS  :ADJtrrvjc; 

SPincHA  - npTr  = t«.  nc ll  a t os 

RUN'"'  J*  ^ T * ~ TE»cv«|S 
n«kFMA  ry5|cnrvis 
N A s «•  A * 1 1 • c \ *"  I ■*  L r 
SIGAvnsi  T f ►:  T AC  UL  AT  A 
ncvo  1^-5  L I v !r  'L  1 

neptis  «ucc  ia-:a 

LePp‘»\,"fUS  SLMEVIS 

C»Vri  T jc  vITTJH 

Mtvir--nL*s  rL0vG  at  \ 

STnr  n.-lHS  er  a 

°0L  \ srcfALlf 

PfNNT*A  C-  I «■*  i t A 
OPPATOA  CUnt-  A 
Give  IN^F  GPL  ! T AO  I A 

S I G a v a r a « ASST 

balamgl;>sus 
NIKOF  »JK,PPr1 
AS^CHIS  rL  C KG a T A 
CL  Y**E  *»CL  L A Z^'ALIS 
AQMAiOlA  AG1L1S 
PHQTIS  S=>. 

AIICPCPMCLIS  ATP  A 
AVPITMPP  SO 
0ATFA  CACTHAPTKENSI S 
VITPINcLLA  MaiCOlOEA 

PSFunFuoyTHCF  a^bigua 

NEmE  PT  £ A CYfLLC*  C PUf>»“LF) 

ancistoccvlljs  jr.srsi 

NUfULANA  CCNCrNT c 1 c A 
NATJTA  PUSILLA 
COSSUOA  PpLTA 
LC°IOASTHcN I A SP 


3 ? S «•  5 1 I 3 l A A 5 2 

I 1 5 A r 4 


1 


Symbols  indicate  intervals  on  a standardized  scale  of  0 to  1 

- 5 0 

• • 0-0.25 

- • 0.25-0.50 

• • 0.50-0.75 

• - 2 0.75 


w 


Table  28 


Two-Way  Table,  May  Benthic  Data 


SPECIES 

KEMERTCA  < YELLOW  SANDED) 
GLVCEHA  AH  ERIC  AN  A 
NEREIS  SP 

PRIONOSPID  PJNNATA 
CLYCINOE  SOL  I TA=?IA 

lumrri neri  s tenui  s 
CEPFBPATULUS  LACTEUS 
►agelona  sp 

9ALANSGL0SSUS 
PINNIX A CR 1ST ATA 
MNOE  Nl  GRIPES 
CLYMENELLA  ZONAL  I S 
CCSSURA  DELTA 
ANC1 STROSYLLI 5 JONESI 
ASYCM1S  ELONGATA 
MAGELCNA  PCSEA 
GYP  T I S VITTATA 
SIGAHBPA  tent acjlata 
OIOPATPA  CUPREA 
SIC-AMSRA  W ASS  I 
PHOT  I S SP. 

NEREIS  SUCCINEA 
AeRA  AEOUALIS 
PAGUPUS  ANNULI  PE S 
PRIONOSPin  C1WRIFERA 

PCLYGORDIUS  SP. 

AMPITHOE  SP 
STYLOCHUS  ELLIPTICU3 
PSEUDE URYTHQE  AHHIGUA 
GIANT  SPEPm 

lepidonotus  sueLEvis 

NEHATODA 
ARM  and  1 A A G XL  IS 
ANADARA  tpansversa 
ARICIDEA  SP 
PCLYDORA  SOC1ALIS 
PISTA  CRISTATA 
CwEN 1 A FUSIFORM! S 
IkPHAPETE  (EYES) 

SP  lOCHAf.  TOP  TER  US  OCULATUS 
BUNT  a P AOET  I ! 

AOTCHASTUS  latericeus 
M ICROPMOL I s ATR A 
AGLAOPHAMUS  VEPTILLI 
LEPIOASTMEMA  S° 
sthenllais  boa 
A I#  PM  A PETE  ACUTIFRONS 
PMORONIS  ARCH  I TEC  TA 
CIRRATULUS  hECGPETHI 
M'CULANA  CONCENT  RICA 
aVMcNELLA  TORQUATA  CAL  I DA 
t ASCANICMT HYS  TERES 
PRIONCSPIO  DAYI 
MACELONA  R IOJ  a I 
SPIOPHANES  HUM9YX 
NEPHTYS  OUCERA 
I^EDIOHASTUS  C AL  I FO^N  iens  IS 
CAYURDSTYlIS  SALINOI 
APPEL  I SC  A A3DITA 
CCHOPHIUM  ACHERUSICUM 
MEPIPHCLIS  FLONGATA 
▼ELLINA  VERSICOLOR 
SCOLELEPSIS  SOUAMATA 
THARYX  SETIGERA 
NEMERTEA  (WHITE) 

ANA  I T l DC  S EPYTHROPHYLLUS 
NEMERTEA  C YELLOW  L PURPLE ) 
BAT  E A CART  FAR  1 Nr  NS  IS 
SPIOCARC1NUS  LC-»ATUS 
NAT ICA  PUS  ILL  A 
SOLEN  VIRIDIS 
PARANTHUS  R AP I FOR  MIS 


Symbols  indicate  intervals  on  a standardized  scale  of  0 to  1 

-SO 

• - 0-0.25 

- • 0.25-0.50 

• - 0.50-0.75 

• - * 0.75 


Table  29 

Number  of  Individuals  of  Benthic  Macroinvertebrates  Collected 
In  Each  Trawl  During  the  Experimental  Study 


h 


Trawl 

July 

Sept. 

Nov. 

Jan. 

Mar. 

May 

2-1 

71 

17 

2 

2 

2 

2-2 

102 

2 

4 

2 

2-3 

70 

3 

. 2 

5 

15-1 

32 

7 

1 

1 

15-2 

42 

6 

15-3 

25 

4 

1 

1 

1 

12-1 

32 

9 

12 

5 

12-2 

10 

8 

2 

3 

12-3 

122 

7 

6 

3 

2 

2 

14-1 

28 

9 

3 

7 

14-2 

28 

1 

2 

9 

14-3 

20 

5 

4 

13 

27-1 

7 

2 

2 

27-2 

33 

4 

1 

1 

2 

1 

27-3 

13 

3 

9 

1 

Table  30 


F Values  and  Significance 

(5%  level) 

of  the 

Variance  Between  Populations 

Of  Each  Nektonic 

Component 

Within 

Each  Block 

in  the 

Dredged  Material 

Disposal  Site 

Blocks 

2 

15 

12 

14_ 

27 

F (Macrobenthic 

0.03 

0.06 

0.75 

0.02 

0.60 

Significance 

NS 

NS 

NS 

NS 

NS 

F (Nektonic  Invertebrates) 

0.06 

1.09 

1.64 

1.23 

1.18 

Significance 

NS 

NS 

NS 

NS 

NS 

F (Fish) 

0.23 

2.50 

0.55 

0.25 

0.18 

Significance 

NS 

NS 

'■  NS 

NS 

NS 

F(Total  Population) 

0.05 

5.75 

0.67 

0.65 

0.53 

Significance 

NS 

S 

NS 

NS 

NS 

F(Biomass) 

0.42 

3.34 

0-84 

0.17 

0.04 

Signi ficance 

NS 

NS 

NS 

NS 

NS 

| 


Table  31 

Number  of  Individuals  of  Nektonic  Invertebrates  Collected  in  Each 
Trawl  During  the  Experimental  Study 


Trawl 

July 

Sept. 

Nov. 

Jan. 

Mar. 

May 

2-1 

62 

30 

110 

18 

3 

4 

2-2 

45 

13 

158 

49 

7 

11 

2-3 

24 

11 

177 

27 

41 

4 

15-1 

66 

53 

85 

44 

20 

23 

15-2 

64 

132 

28 

19 

32 

7 

15-3 

19 

40 

10 

39 

31 

10 

12-1 

25 

8 

187 

72 

134 

13 

12-2 

33 

3 

40 

33 

29 

10 

12-3 

58 

21 

88 

65 

83 

13 

14-1 

57 

3 

55 

76 

4 

139 

14-2 

42 

13 

32 

41 

4 

2 

14-3 

20 

5 

10 

13 

9 

110 

27-1 

7 

11 

43 

57 

3 

15 

27-2 

39 

19 

85 

56 

20 

21 

27-3 

19 

6 

174 

154 

8 

33 

Table  32 

Numbers  of  Individuals  of  Vertebrates  Collected  in  Each 
Trawl  During  the  Experimental  Stud? 


Trawl 

July 

Sept. 

Nov. 

Jan. 

Mar. 

May 

2-1 

59 

6 

61 

19 

22 

140 

2-2 

52 

5 

69 

26 

9 

95 

2-3 

51 

3 

108 

46 

60 

82 

15-1 

35 

22 

178 

24 

176 

150 

15-2 

32 

36 

131 

74 

164 

76 

15-3 

23 

13 

48 

55 

15 

30 

12-1 

71 

2 

53 

158 

18 

137 

12-2 

38 

2 

33 

169 

26 

176 

12-3 

47 

2 

64 

103 

11 

21 

14-1 

69 

4 

22 

53 

1 

39 

14-2 

105 

23 

27 

11 

8 

27 

14-3 

56 

11 

26 

13 

16 

14 

27-1 

2 

2 

5 

83 

19 

103 

27-2 

38 

3 

22 

268 

22 

13 

27-3 

16 

3 

37 

171 

19 

36 

Table  33 

Total  Biomass  of  all  Individuals  Collected  in  Each 
Trawl  During  the  Experimental  Stud; 


Trawl 

July 

Sept . 

Nov. 

Jan . 

Mar. 

May 

2-1 

2723 

321 

150 

585 

1538 

2-2 

2167 

43 

• 163 

86 

862 

2-3 

1531 

102 

136 

335 

834 

15-1 

1071 

278 

490 

95 

817 

1384 

15-2 

1018 

886 

456 

141 

791 

706 

15-3 

388 

226 

212 

155 

151 

285 

12-1 

1487 

92 

915 

367 

629 

1173 

12-2 

1331 

72 

604 

1019 

125 

1761 

12-3 

891 

166 

562 

424 

316 

343 

14-1 

1419 

306 

178 

378 

151 

918 

14-2 

1788 

441 

397 

199 

95 

194 

• 14-3 

1463 

49 

141 

116 

134 

377 

27-1 

128 

71 

105 

418 

160 

918 

27-2 

836 

95 

295 

436 

212 

129 

27-3 

292 

66 

067 

615 

94 

376 

Table  34 

Numbers  of  Fish  Stomachs  Examined  Each  Month 


July 

Sept. 

Nov. 

Jan. 

Mar. 

May 

2-1 

10 

5 

10 

10 

2-2 

10 

5 

10 

10 

2-3 

10 

10 

10 

15-1 

10 

10 

10 

10 

10 

15-2 

9 

10 

10 

10 

10 

15-3 

10 

10 

10 

10 

10 

12-1 

10 

9 

10 

10 

10 

12-2 

10 

10 

10 

10 

12-3 

10 

10 

10 

10 

10 

14-1 

10 

4 

6 

9 

14-2 

10 

10 

10 

6 

10 

14-3 

10 

10 

10 

27-1 

9 

* 

10 

27-2 

10 

10 

10 

5 

27-3 

5 

10 

10 

10 

Table  35 

Percentage  of  Empty  Stomachs  of  Fish  Collected  in  Each  Trawl 


July , % 

Sept.  , % 

Nov.  , % 

Jan.  , % 

Mar.  , % 

Mav  , % 

2-1 

20 

30 

2-2 

20 

40 

20 

2-3 

10 

50 

30 

15-1 

20 

10 

50 

10 

40 

15-2 

22 

60 

10 

40 

15-3 

30 

10 

10 

40 

12-1 

20 

22 

20 

20 

10 

12-2 

10 

50 

80 

30 

12-3 

30 

60 

20 

30 

14-1 

60 

50 

30 

40 

14-2 

30 

10 

40 

50 

20 

14-3 

10 

10 

60 

27-1 

56 

30 

27-2 

10 

20 

20 

27-3 

20 

20 

60 

20 

X 

19 

17 

32 

45 

29 

Table  36 

Percentage  of  Full  Stomachs  of  Fish  Collected  in  Each  Trawl 


July,  % 

Sept.  , % 

Hov.  , % 

Jan..,  % 

Mar.  , % 

May , % 

2-1 

40 

40 

30 

50 

2-2 

50 

100 

10 

30 

2-3 

60 

30 

40 

15-1 

20 

60 

30 

60 

20 

15-2 

11 

30 

70 

40 

20 

15-3 

50 

10 

80 

90 

40 

12-1 

60 

20 

30 

30 

70 

12-2 

70 

20 

70 

12-3 

80 

40 

30 

70 

14-1 

10 

50 

58 

14-2 

30 

70 

30 

33 

50 

14-3 

10 

"Bo 

10 

27-1 

11 

. 

50 

27-2 

40 

40 

20 

60 

27-3 

20 

60 

20 

40 

X 

39 

55 

39 

14 

45 

Table  37 


Food  Species  That  Were  Not  Collected  Concomitantly  by  Core  froir.  the 
Same  Block  in  Which  the  Fish  Were  Collected 


Species 

Number  of 
Individuals 

Block 

Month 

Pinnixa  cristata 

1 

2 

July 

Pinnixa  cristata 

6 

27 

Jan. 

Anaitides  erythrophyllus 

1 

12 

July 

Anaitides  erythrophyllus 

2 

15 

July 

Anaitides  erythrophyllus 

1 

2 

Nov. 

Anaitides  erythrophyllus 

1 

27 

May 

Mulinia  lateralis 

27 

14 

Jan 

Mulinia  lateralis 

10 

'2 

May 

Mulinia  lateralis 

15 

27 

May 

Nereis  succinea 

2 

27 

Jan. 

Notomastus  hemipodus 

1 

15 

Mar. 

Armandia  agilis 

8 

12 

May 

L 
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rd 
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c 
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*H 

id 

X 

c 

»H 
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id 

a 
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s 

•H 

0 

C 

a 

o 
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o 
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Figure  2.  Map  of  the  Galveston,  Texas,  area  showing  the  location  of 
. the  offshore  disposal  site  in  relation  to  the  south  jetty 

and  the  ship  channel;  numbered  circles  represent  channel 
buoys;  also  shown  is  the  location  of  National  Marine 
Fisheries  Service  station  W53  where  hydrographic  and 
plankton  data  were  collected,  1963-1965 
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Figure  4.  Average  annual  water  temperature  recorded  in  the  Galveston  Channel  compared  with  averaged 
August  and  January  temperatures,  1922-1975.  x - data  point  based  on  fewer  than  10  months 
data;  suggested  temperature  trend  indicated  by  dashed  line 


Figure  8.  Average  monthly  water  temperatures  in  the  Galveston  Channel,  1974-1975.  September 
October  data  missing,  1975;  probable  temperature  trend  indicated  by  broken  line 


Month 

Average  monthly  salinity  in  ' ie  Galveston  Channel  (1950-1975)  compared 
average  monthly  freshwater  discharge  into  Galveston  Bay  (1950-1975) 


Figure  10.  Annual  average  freshwater  discharge  into  the  Galveston  Bay  system,  compared  with  the 
annual  average  salinity  in  the  Galveston  Channel  (1950-1975) 


Figure  12.  Annual  average  salinities  in  the  Galveston  Channel,  1922-1975.  x - data  point  based  on 
fewer  than  10  months'  data}  suggested  salinity  trend  indicated  by  dashed  line 
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Figure  14.  Comparison  of  surface  salinity  data  collected  by  Harper  (1970) 
and  surface  salinity  data  collected  by  National  Ocean  Survey 
at  the  Flagship  Pier,  August  196H-June  1969 


Figure  15.  Salinity  trends  in  the  DMDS^and  vicinity,  April  1975-May  1976.  No  data 
collected  in  August;  possible  surface  salinity  trend  indicated  by 
dashed  line 
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Figure  17.  Average  Galveston  Channel  salinity  each  month,  January  1974-December  1975  compared 
with  the  average  monthly  salinity,  1950-1975  (average  monthly  salinity  data  points 
are  repeated) . October  1975  data. point  missing;  suggested  salinity  trend  indicated 
by  dashed  line 
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Figure  18.  Comparison  of  the  hydrographic  climates  at  Galveston, 
1922-1949  and  1950-1975 


Figure  19.  Bathymetry  of  the  dredged  material  disposal  site  prior 
to  the  experimental  study  (depths  in  metres) 


Figure  20.  Distribution  of  sediments  in  the  DMDS  and  vicinity 
according  to  Coulthard  (1976) 


Fiqure  21.  Distribution  of  sediments  in  the  DMDS  according  to  data 
collected  during  the  pilot  study  biological  sampling 
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Figure  24.  Dominant  species  and  percentage  of  that  species  in  total 
population  in  each  block  of  DMDS 
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Figure  29.  Ordination  plots  of  the  pilot  study  biotic  data  showing  the  two- 
dimensional  locations  of  stations  in  relation  to  axes  1 and  2 
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Figure  30.  Ordination  plots  of  the  pilot  study  biotic  data  showing  the  two- 
dimensional  locations  of  stations  in  relation  to  axes  1 and  3 
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Figure  32.  Principal  components  analysis  plots  of  the  pilot  study  abiotic 
data  showing  the  two-dimensional  locations  of  stations  in 
relation  to  axes  1 and  2 
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Figure  33.  Principal  components  analysis  plots  of  the  pilot  study  abiotic 
data  showing  the  two-dimensional  locations  of  stations  in 
relation  to  axes  1 and  3 
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figure  34.  Principal  components  analysis  of  the  pilot  study  abiotic  data 


showing  the  two-dimensional  locations  of  stations  in  relation 
to  axes  2 and  3 
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Figure  36.  Locations  of  the  9 trawl  stations  in  the  DMDS  occupied 
during  the  pilot  study  and  the  division  of  the  DMDS 
into  inshore  (T1-T4)  and  offshore  (T5-T9)  groups 
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Figure  37.  Intended  locations  of  buoys  B,  C,  and  D (x) , positions  calculated  in  September 
1975  (O) , and  recalculated  positions  (•) 
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Figure  39.  Temporal  trends  of  average  benthic  populations  at  control  and  experi 
mental  stations  in  the  DMDS 
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Figure  41.  Temporal  changes  in  benthic  populations  at  block  15 
stations 
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Figure  43.  Temporal  changes  in  benthic  populations  at  block  14 
stations 
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Figure  44.  Temporal  changes  in  benthic  populations  at  block  27 
stations 
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Figure  45.  Temporal  trends  of  the  benthic  populations  sampled  by  Henry  (1976)  at 
station  2-1  in  the  DMDS 
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Figure  48.  Temporal  changes  in  benthic  diversity  at  stations  in  block  15 


Figure  50.  Temporal  changes  in  benthic  diversity  at  stations  in  block  14 
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Figure  51.  Temporal  changes  in  benthic  diversity  at  stations  in  block  27 
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Figure  52.  Site  group  dendrogram,  July-May  benthic  data 
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Figure  53.  Site  group  dendrogram,  November-May  benthic  data 
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Figure  54.  Site  group  dendrogram,  January-May  benthic  data 


JANUARY «1 976  COLLSCT ICN  * BIOTIC  CATA 


Figure  55.  Site  group  dendrogram,  November-January  benthic  data 
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Figure  56.  Site  group  dendrogram,  March-May  benthic  data 
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Figure  57.  Site  group  dendrogram,  July  benthic  data 


NCPMAL  ANALYSIS  (REP  SUM).  SEPT  IC73 


SNOIiVXS 


Figure  58.  Site  group  dendrogram,  September  benthic  data 
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Figure  59.  Site  group  dendrogram,  November  be'nthic  data 
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Figure  60.  Site  group  dendrogram,  January  benthic  data 
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Figure  61.  Site  group  dendrogram,  March  benthic  data 
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Figure  62.  Site  group  dendrogram.  May  benthic  data 


Figure  63.  Comparison  of  the  Galveston  Channel  salinities  and  the  freshwater  discharge  into 
Galveston  Bay,  1974-1976 
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Figure  65.  Temporal  changes  in  benthic  macroinvertebrate  populations 
at  block  15  trawl  stations 


Figure  66.  Temporal  changes 
at  block  12  traw 


at  block  14  trawl  stations 


at  block  27  trawl  stations 


at  block  2 trawl 


HA/WJdl/  S1VDCIIAIGN! 


Figure 


195- 


• ■ • 1 F I 1 I 

o in  o 

in  o cd 

"iMvai/snvnaiAiaNi 


Figure  71. 
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Figure  74.  Temporal  changes  in  fish  populations  at  block  2 trawl 
stations 


Figure  75.  Temporal  changes  in  fish  populations  at  block  15  trawl 
stations 


Figure  77.  Temporal  changes  in  fish  populations  at  block  14  trawl 
stations 


Figure  80.  Temporal  trends  in  the  total  zooplankton  and  the  meroplankton  populations  collected 
by  NMFS,  1963-1965 


Mollusca  collected  by  NMFS,  1963-1965 
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Figure  82.  Temporal  trends  in  the  total  zooplankton  and  the  meroplankton  popu- 
lations in  the  ship  channel  and  in  the  DMDS 
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Figure  84.  Temporal  trends  in  phytoplankton  pigment  concentrations  in 
the  ship  channel  anu  DMDS 


Figure  85.  Temporal  trends  in  phytoplankton  piqment  concentrations 
in  the  DMDS  only 


material  experimental  disposal 
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APPENDIX  A 
RAW  ABIOTIC  DATA 


Table  Al.  Average  annual  water  temperatures  (°C)  in  the  Galveston 


Channel , 

1922-1975.  Data  Collected  by  National  Ocean 

Survey  personnel.  * - 

Data  extrapolated  to  12  months 

Average 

Average 

Year 

Temperature 

Year 

Temperature 

1922 

23.4 

1949 

22.3 

1923 

27.8 

1950 

22.9 

1924 

22.3 

1951 

22.0 

1925 

27.8 

1952 

21.8 

1926 

23.3 

1953 

22.1 

1927 

•1954 

22.2 

1928 

24.8 

1955 

22.0 

1929 

1956 

22.2 

1930 

1957 

22.3 

1931 

22.4 

1958 

22.2 

1932 

22.2 

1959 

21.3 

1933 

23.2 

1960 

21.2 

1934 

22.9 

1961 

21.1 

1935 

*22.5 

1962 

22.2 

1936 

21.3 

1963 

21.8 

1937 

22.0 

1964 

21.3 

1938 

22.3 

1965 

22.2 

1939 

22.2 

1966 

21.6 

1940 

20.8 

1967 

21.7 

1941 

21.9 

1968 

21.4 

1942 

22.0 

1969 

21.8 

1943 

1970 

21.4 

1944 

22.3 

1971 

22.1 

1945 

22.4 

1972 

22.0 

1946 

22.4 

1973 

21.4 

1947 

21.6 

1974 

21.9 

1948 

21.8 

1975 

*21.8 

Table  A2.  Surface  and  bottom  water  temperature  recorded  at  station  W53  by  National  Marine  Fisheries 

Service  personnel  1963-1965.  (Temperature  in  °C) 
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Table  A3 

Average  Surface  Temperatures  (Harper,  1970) 

Date  Average  Temperature 

1968 


4 August 

30.2 

27  August 

30.6 

24  September 

28.2 

17  October 

25.8 

23  October 

24.3 

4 December 

15.2 

1969 

26  February 

14.5 

13  May 

24.3 

21  May 

26.1 

I 


Table  A4.  The  average  daily  temperature  of  the  surface  and  bottom  of  the  water  column  and  of  the 
sediment  collected  during  the  dredged  water  disposal  study  and  related  studies  by  Henry 
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Table  A5.  Monthly  mean  fresh  water  discharge  in  nr  x 10b  entering  the  Galveston  Bay  - Trinity  Bay 
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Table  AS  (continued) 
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Table  A6.  Monthly  averaqe  freshwater  discharqe  (m3/sec)  into  Galveston 
Bay,  1950-1976.  From  U.  S.  Geological  Survey  water  records. 


Year 

m3  x 106 

1975 

30,454 

1974 

33,253 

1973 

48,698 

1972 

12,056 

Vince  and  Cedar  begin, October 

1971 

3,835 

1970 

13,052 

1969 

29,285 

1968 

33,341 

1967 

7,778 

1966 

24,742 

1965 

17,751 

1964 

9,633 

Hunting  begin.  May 

1963 

6,511 

1962 

14,286 

Clear  Creek,  not  recorded 

1961 

30,723 

OCT  59  - APR  63 

1960 

28,967 

1959 

22,651 

Buffalo  Bayou,  not  recorded 

1958 

23,982 

OCT  56  - DEC  61 

1957 

45,862 

1956 

3,528 

1955 

7,794 

1954 

4,794 

Lake  Houston  storage  begin. April 

1953 

18,233 

1952 

10,321 

Sims,  Halls,  Greens  begin,  October 

1951 

5,884 

1950 

30,606 

TOTAL 

523,020 

X 20,116 

Tabic  A7. 


Average  annual  salinities  in  the  Galveston  Channel, 
1922-1975.  Data  collected  by  National  Ocean 
Survey  personnel.  * - average  of  11  months  data 


Year 

PPt 

Year 

ppt 

Year 

ppt 

1922 

1940 

25.9 

1958 

23.3 

1923 

21.4 

1941 

19.0 

1959 

23.5 

1924 

21.7 

1942 

21.4 

1960 

24.4 

1925 

27.6* 

1943 

1961 

21.3 

1926 

19.9* 

1944 

23.5 

1962 

26.9 

1927 

1945 

18.6 

1963 

29.9 

1928 

23.4 

1946 

18.8 

1964 

28.1 

1929 

1947 

22.7 

1965 

25.8 

1930 

1948 

25.4 

1966 

24.3 

1931 

26.8 

1949 

21.8 

1967 

27.5 

1932 

23.5 

1950 

20.5 

1968 

21.7 

1933 

24.1 

1951 

27.7 

1969 

23.5 

1934 

25.1 

1952 

26.3 

1970 

25.6 

1935 

20.9* 

1953 

25.0* 

1971 

28.0 

1936 

25.4 

1954 

31.0 

1972 

24.4 

1937 

26.1 

1955 

28.4 

1973 

19.5 

1938 

24.2 

1956 

30.7 

1974 

21.0 

1939 

27.7 

1957 

24.3 

1975 

19.0* 

Table  A8 

Surface  and  Bottom  Salinities  Recorded  at  Station  W7  by 
Marine  Fisheries  Service  Personnel,  1963-1965 
(Salinities  in  ppt) 


1963 


2/6 

3/2 

4/3 

5/7 

5/20 

7/1 

7/17 

8/28 

10/2 

Surface 

31.0 

31.3 

29.3 

34.3 

34.7 

36.5 

30.2 

Bottom 

31.7 

31.  3 

32.4 

34.1 

35.8 

35.3 

36.6 

36.9 

30.7 

1963 

1964 

11/30 

12/19 

1/26 

2/19 

3/22 

4/15 

5/22 

6/25 

7/16 

Surface 

33.2 

32.6 

32.8 

35.0 

31.9 

28.8 

26.3 

31.6 

34.8 

Bottom 

33.4 

32.5 

34.0 

35.0 

34.8 

29.3 

27.5 

34.3 

34.8 

1964 

1965 

8/29 

9/25 

10/28 

11/19 

12/19 

1/10 

2/26 

3/21 

4/23 

Surface 

36.4 

31.4 

32.9 

31.0 

30.2 

30.5 

33.4 

32.5 

30.0 

Bottom 

36.3 

31.5 

32.9 

31.0 

30.6 

33.8 

35.6 

32.4 

30.0 

1965 

6/2 

6/15 

8/11 

Surface 

21.2 

24.5 

34.9 

Bottom 

31.9 

34.8 

35.3 

ill 


Table  A9-  Average  surface  water  salinities  recorded  in  1968-1969 
offshore-  for  Galveston  in  3.6  to  10.8  m depth.  (Harper 
1970) 

Average 

Date  Temperature 

1968 


4 

August 

29.2 

27 

August 

24.0 

24 

September 

23.8 

17 

October 

26.2 

23 

October 

25.7 

4 

December 

30.0 

1969 

26 

February 

24.0 

13 

May 

22.5 

21 

May 

23.4 
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Figure  Bl.  Site  group  dendrogram  of  the  benthic  assemblages  in  the 
DMDS  during  the  pilot  study.  _ Site  groups  based  on  70 
species 


8 I 22  14  23  7 II  10  4 17  3 15  2 16  9 18  5 26  19  21  25  27  B 24  12  28  20  6 

STATIONS 


Figure  B2.  Site  group  dendrogram  of  the  benthic  assemblages  in  the 
DMDS  during  the  pilot  study.  Site  groups  based  on  41 
species 


Table  Bl.  Taxonomic  list  of  all  benthic  species  collected  during  the 
pilot  study  in  the  offshore  disposal  site,  Galveston,  Texas 
* = single  occurrences 


Cnidaria 
•Anemone  A 
* Lovenella  gracilis 
Pazanthus  rapiformis 

Nemertea 

Cerebratulus  lactcus 
Cerebratulus  luridus 
Nemertea,  yellow  band 
Nemertea,  yellow  & purple  band 

Phoronida 

Phoronis  architecta 

Bryozoa 

*Electra  sp. 

Mollusca 

Abra  aegualis 
Anadara  trartsversa 
•Bivalvia  A 
* Dos  ini  a discus 
Lunarca  ovalis 
Mulinia  latcialis 
Mysella  planulata 
Nassarius  acutus 
Natica  pusilla 
*Noetia  por.demsa 
Nuculana  concentrica 
Odostomia  gibbosa 
Paramga  sul>ovata 
*Polinices  duplicatus 
*Tellina  sp.  A 
Terebra  dislocata 

Echiurida 

Thalassema  bartmani 

Sipunculida 

Phased  ion  strombi 

Polychaeta 

Aglaophamus  verrilli 
*Ampharetc  acutifrons 
Ampharete , eyes 
Ancistrosyllis  hartmanae 


Polychaete  (continued) 
Ancistrosyllis  jonesi 
*Ancistrosyllis , setiger  7 
Aricidea  fragilis 
Armandia  agilis 
Asychis  carolinae 
Boccardia  sp. 
*Ceratocephale , eyes 
Cirratulus  hedgpethi 
Clymenella  zonalis 
Cossura  delta 
Diopatra  cuprea 
Glycera  americana 
Glycinde  solitaria 
*Grubevlepis  sp. 

Gyptis  vittata 
Lepidasthenia  sp. 
Lepidonotus  sublevis 
Lumbrineris  tenuis 
Magelona  riojai 
Magelona  rosea 
Magelona  sp. 

Marphysa  aransensis 
Mediomastus  calif orniensis 
*Melinna  macula ta 
Nephtys  incisa 
*Nephtys  magellanica 
Nephtys  bucera 
Nereis  succinea 
Nereis  sp. 

Ninoe  ni gripes 
Notomastus  hemipodus 
Notomastus  latericeus 
Owenia  fusiformis 
Pol ydora  sp . 

Prionospio  pinnata 
Pseudeurythoe  ambigua 
Sigambra  bassi 
*Si gambra , setiger  2 
Sigambra  tentaculata 
Sigambra  wassi 
Spiochaetopterus  oculatus 
Spiophanes  bombyx 
Sthenalais  boa 


Table  B1  (continued) 


Crustacea 

*Albunea  paretti 
Ampelisca  abdita 
*Automa te  evermanni 
* Callianassa  acanthochi 
Callianassa  latispina 
Callinectes  simijis 
Corophium  acherusicum 
*Hepatus  epheliticus 
*Listriella  sp. 

*Oxyuros ty lis  salinoi 
Pa  gurus  annulipes 
*Panopeus  turgidus 
Pinnixa  cristata 
Pinnixa  lunzi 

Echinodermata 

Hemipholis  e.'ongata 
Micropholis  atra 

Hemi chordata 

Balanoglossus  sp. 

Osteichthys 

*Bascanichthys  teres 

Incertae  sedis 
Specis  A 


Table  B2.  Llat  of  species  collected  during  the  pilot  study,  April-Play  1975,  ranted  by  number  of  occurrences.  Data  also  lncludedi  the 
total  number  of  individuals  of  each  speclesi  the  average  number  per  occurrence)  the  average  number  per  station)  the  maximum 
number  of  Individuals  at  any  station)  and  the  cumulative  percentage  of  the  total  number  of  individuals. 
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Table  B3  (continued) 
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Total  species  16  13  27  23  21  17  16  14  21  19 

Total  indiv./n>2  11424  16320  23200  8048  5248  7456  1101  6736  6480  9244 


Table  B33.  Numbers  of  benthic  individual/m2  collected  in  10  replicate  samples  from  station  17  on  4 May  1975. 
The  data  from  samples  9 and  10  are  suspect. 
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Table  B34.  Number  of  benthic  individuals/m2  collected  in  10  replicate  samples  at  station  21  on  3 May  1975. 
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Table  Cl.  Taxonomic  list  of  all  nektonic  and  macro-epibenthic  species 
collected  in  the  offshore  disposal  area,  Galveston,  Texas, 
during  the  pilot  study. 


Cnidaria 

Bunodactis  texensis 
Calliactis  tricolor 

Mollusca 

Busy con  contrarium 
Loliguncula  brevis 
Lunarca  ovalis 
Polinices  duplicatus 
Thais  haemastoma 
Unknown  gastropod 

Crustacea 

Acetes  americanus 
Calinectes  sapidus 
Callinectes  similis 
Hepatus  epheliticus 
Mole  crab 

Ovalipes  guadulpensis 
Pagurus  longicarpus 
Panopeus  hcrbsti 
Fenaeus  aztecus 
Penacus  setifcrus 
Persephona  aqui lonaris 
Porcellana  sayana 
Sic yonia  dorsalis 
Squilla  empusa 
Xiphopeneus  krtfyeri 


Osteichthys  (continued) 
Stelli fer  lanceolatus 
Symphurus  civitatus 
Trichiurus  lepturus 
Umbrina  coroides 
Unknown  larval  fish 


Osteichthys 

Achirus  lineatus 
Anchoa  mitchilli 
Ancylopsetta  guadrocellata 
Arius  felis 
Astroscopus  y-graecum 
Brevoortia  patronus 
Citharichthys  spilopterus 
Cynoscion  arenarius 
Larimus  fasciatus 
Leiostomus  xanthurus 
Menticirrhus  americanus 
Micropogon  undulatus 
Peprilus  burti 
Polydactylus  octonemus 
Prionotus  rubio 
Prionotus  tribulus 


Table  C2.  Numbers  of  individuals  of  the  species 

co) ] ected  in 

two  repli- 

cate  5 minute  trawls 

at  pilot  study  traw] 

station 

1 on  12  May 

1975. 

Species 

Size  Class 

Replicates 

(cm) 

1 

. 2 

X 

VERTEBRATES 

Nicropogon  undulatus 

< 10 

148 

146 

147.0 

10-20 

8 

11 

5.5 

TOTAL 

156 

157 

156.5 

Stellifer  lanceolatus 

< 10 

179 

121 

150.0 

10-20 

0 

6 

3.0 

TOTAL  • 

.179 

127 

153.0 

Polydactylus  octonemus 

< 10 

11 

61 

36.0 

10-20 

0 

-L 

0.5 

TOTAL 

11 

62 

36.5 

Cynoscion  arenaiius 

< 10 

14 

30 

20.5 

10-20 

3 

11 

7 . 0‘ 

TOTAL 

17 

41 

27.5 

Larimus  fasciatus 

< 10 

1 

9 

5.0 

10-20 

1 

0 

0.5 

TOTAL 

2 

9 

5.5 

Symphurus  civitatus 

< 10 

3 

5 

4.0 

Anchoa  mitchilli 

< 10 

1 

6 

3.5 

Trichiuris  lepturus 

10-20 

0 

4 

2.0 

20-30 

0 

1 

0.5 

TOTAL 

0 

5 

2.5 

Prionotus  rubio 

< 10 

3 

0 

1.5 

Leiostomus  xanthurus 

< 10 

0 

1 

0.5 

10-20 

0 

2 

1.0 

TOTAL 

0 

3 

1.5 

Menticizrhus  americanus 

10-20 

1 

1 

1.0 

Prionotus  tribulus 

10-20 

0 

1 

0.5 

Astroscopus  y-graecum 

< 10 

1 

0 

0.5 

Brevoortia  patronus 

< 10 

0 

1 

0.5 

L 


Table  C2  (continued) 


Species 

Size  Class 

Replicates 

NEKTONIC  INVERTEBRATES 

(cm) 

1 

2 

X 

Callinectes  similis 

< 10 

109 

83 

96.0 

Xiphopeneus  krfiyeri 

< 10 

70 

55 

62.5 

10-20 

12 

21 

16.5 

TOTAL 

82 

76 

79.0 

Penaeus  setiferus 

< 10 

34 

19 

26.5 

Callinectes  sapidus 

< 10 

0 

9 

4.5 

10-20 

0 

2 

1.0 

TOTAL 

0 

11 

5.5 

Penaeus  aztecus 

< 10 

3 

2 

2.5 

10-20 

1 

2 

1.5 

TOTAL 

4 

4 

4.0 

Scyphozoa  unID 

< 10 

1 

1 

1.0. 

Stomolophus  meleagiis 

BENTHIC  MACROINVERTEBRATES 

< 10 

0 

1 

0.5 

Fagurus  longicarpus 

< 10 

3 

0 

1.5 

Bunodactis  texensis 

< 10 

2 

0 

1.0 

Squilla  empusa 

< 10 

0 

1 

0.5 

Hepatus  epheliticus 

< 10 

0 

1 

0.5 

Mole  crab 

< 10 

0 

1 

0.5 

Actinaria  unID 

Summary 

Vertebrates 

< 10 

0 

1 

0.5 

species 

10 

12 

11.0 

individuals 

Nektonic  Invertebrates 

374 

418 

396.0 

species 

5 

7 

6.0 

individuals 

Benthic  Macroinvertebrates 

230 

195 

212.5 

species 

2 

4 

3.0 

individuals 

5 

4 

4.5 

Table  C2  (continued) 


Species  Size  Class 

(cm) 

Summary  (con'd) 

Total 

species 

individuals 

The  station:  27  spp.;  1226  ind. 


Replicates 
1 2 


17  23 

609  617 


X 

20.0 

613.0 


T- 


Table  C3.  Numbers  of  individuals  of  the  species  collected  in  two  repli- 


cate  5 minute  trawls 

at  pilot  study 

trawl 

station  2 

on  12  May 

1975. 

Species 

Size  Class 

Replicates 

(cm) 

1 

2 

X 

VERTEBRATES 

Micropogon  undulatus 

< 10 

106 

121 

113.5 

10-20 

4 

9 

6.5 

TOTAL 

110 

130 

120.0 

Stellifer  lanceolatus 

< 10 

67 

133 

ICG.  0 

10-20 

0 

8 

4.0 

TOTAL 

67 

141 

104.0 

Cynoscion  arenarius 

< 10 

4 

46 

25.0 

10-20 

50 

25 

37.5 

TOTAL 

54 

71 

64.0 

Polydactylus  octonemus 

< 10 

59 

54 

56.5 

Symphurus  civitatus 

< 10 

3 

11 

7. O' 

Anchoa  mitchilli 

< 10 

1 

13 

7.0 

Unknown  larval  fish  species 

< 10 

10 

0 

5.0 

Larimus  fasciatas 

< 10 

5 

4 

4.5 

Prionotus  rubio 

< 10 

1 

6 

3.5 

Trichiuris  lepturus 

10-20 

2 

2 

2.0 

20-30 

1 

0 

0.5 

30-40 

1 

0 

0.5 

TOTAL 

4 

2 

3.0 

Peprilus  burti 

< 10 

2 

2 

2.0 

10-20 

0 

1 

0.5 

TOTAL 

2 

3 

2.5 

Astroscopus  y-graecum 

< 10 

0 

2 

1.0 

Leiostomus  xanthurus 

< 10 

0 

1 

0.5 

NEKTONIC  INVERTEBRATES 

Callinectes  similis 

< 10 

73 

134 

103.5 

Penaeus  setife rus 

< 10 

8 

41 

24.5 

10-20 

1 

0 

0.5 

TOTAL 

9 

41 

25.0 

Table  C 3 (continued) 


Species 


Size  Class 
(cm) 


NEKTONIC  INVERTEBRATES  (con'd) 


Penaeus  aztecus 

< 10 
10-20 

TOTAL 

Xiphopeneus  krtfyeri 

< 10 
10-20 

TOTAL 

Acetes  americanus  carolinae 

< 10 

Scyphozoa  unID 

< 10 

Callinectes  sapidus 

10-20 

Loliguncula  brevis 

< 10 

BENTHIC  MACROINVERTEBRATES 

Ovalipes  guadulpertsis 

<10 

Squilla  empusa 

<10 

Hepatus  epheliticus 

<10 

Persephona  aquilonaris 

<10 

Pagurus  longicarpus 

<10 

Summary 

Vertebrates 

species 

individuals 

Nektonic  Invertebrates 
species 
individuals 

Benthic  Macroinvertebrates 
species 
individuals 

Total 

species 

individuals 

The  station:  26  spp.j  1054  ind. 


Replicates 

I 2 X 

5 9 7.0 

0 2 1.0 

5 11  8.0 

4 2 3.0 

0 4 2.0 

4 6 5.0 

2 3 2.5 

2 2 2.0 

1 0 0.5 

0 1 0.5 

1 1 1.0 

0 1 0.5 

0 1 0.5 

0 1 0.5 

0 1 0.5 

II  12  11.5 

316  438  377.0 

7 7 7.0 

96  198  147.0 

1 5 3.0 

1 5 3.0 

19  24  21.5 

413  641  527.0 


Table  C4.  Numbers  of  individuals  of  the  species  collected  in  two  repli- 
cate 5 minute  trawls  at  pilot  study  trawl  station  3 on  12  May 
1975. 


Species 

Size  Class 

Replicates 

_ 

(cm) 

1 

2 

X 

VERTEBRATES 

Micropogon  undulatus 

< 10 

87 

568 

327.5 

10-20 

14 

53 

33.5 

TOTAL 

101 

621 

361.0 

Stellifer  lanceolatus 

< 10 

115 

292 

203.5 

10-20 

6 

46 

26.0 

TOTAL 

121 

338 

229.5 

Cynoscion  arenarius 

< 10 

4 

16 

10.0 

10-20 

9 

106 

57.5 

TOTAL 

13 

122 

67.5 

Symphurus  civitatur: 

< 10 

15 

73 

44.0 

10-20 

0 

3 

1.5* 

TOTAL 

15 

76 

45.5 

Leiostomus  xanthurus 

< 10 

1 

8 

4.5 

10-20 

0 

4 

2.3 

TOTAL 

1 

12 

6.5 

Polydactylus  octonemus 

< 10 

0 

6 

3.0 

10-20 

1 

0 

0.5 

TOTAL 

1 

6 

3.5 

Anchoa  mitchilli 

< 10 

2 

1 

1.5 

Prionotus  rubio 

< 10 

0 

2 

1.0 

Trichiuris  lepturus 

20-30 

1 

0 

0.5 

Peprilus  jburti 

< 10 

0 

1 

0.5 

Larimus  fasciatus 

10-20 

0 

1 

0.5 

NEKTONIC  INVERTEBRATES 

Callinectes  similis 

< 10 

143 

122 

132.5 

Penaeus  setiferus 


< 10 

41 

24 

32.5 

10-20 

0 

3 

1.5 

TOTAL 

41 

27 

34.0 

< 10 
10-20 
TOTAL 


15 

13 

14.0 

10 

11 

10.5 

25 

24 

24.5 

Xiphopeneus  kr&yeri 


\ 

l 


Table  C4  (continued) 

Species 

Size  Class 

Replicates 

• 

(cm) 

1 

2 

X 

NEKTONIC  INVERTEBRATES  (con'd) 

Penaeus  aztecus 

< 10 

2 

16 

9.0 

10-20 

0 

1 

0.5 

TOTAL 

2 

17 

9.5 

Callinectes  sapidus 

10-20 

0 

1 

0.5 

Loliguncula  brevis 

< 10 

1 

4 

2.5 

BENTHIC  tVACROINVERTEBRATES 

Lunarca  ovalis 

< 10 

5 

0 

2.5 

Squilla  empusa 

< 10 

1 

2 

1.5 

Pagurus  longicapus 

< 10 

1 

1 

1.0 

Busycon  contrariun 

< 10 

1 

0 

0.5’ 

Thais  haemastoma 

< 10 

1 

0 

0.5 

Polinices  duplicatus 

< 10 

1 

0 

0.5 

Calliactis  tricolor 

< 10 

0 

1 

0.5 

Summary 

Vertebrates 

species 

8 

10 

9.0 

ind ividuals 

255 

1180 

717.5 

Nektonic  Invertebrates 
species 

5 

6 

5.5 

individuals 

212 

195 

203.5 

Benthic  Macroinvertebrates 
species 

6 

3 

4.5 

individuals 

10 

4 

7.0 

Total 

species 

19 

19 

19.0 

individuals 

477 

1379 

928.0 

The  station:  24  spp.?  1856  ind. 


Table  C5. 


Numbers  of  individuals  of  the  species  collected  in  two  repli- 
cate 5 minute  trawls  at  pilot  study  trawl  station  4 on  12  May 
1975. 


Species 

Size  Class 

Replicates 

(cm) 

1 

2 

X 

VERTEBRATES 

Micropogon  undulatus 

< 10 

117 

496 

306.5 

10-20 

13 

214 

113.5 

TOTAL 

130 

710 

420.0 

Stellifer  lanceolatus 

< 10 

160 

193 

176.5 

10-20 

6 

11 

8.5 

TOTAL  . 

. 166 

204 

185.0 

Cynoscion  arenarius 

< 10 

19 

21 

20.0 

10-20 

52 

44 

48.0 

TOTAL 

71 

65 

68.0 

Polydactylus  octonemus 

< 10 

43 

14 

28.5 

10-20 

1 

0 

0.5- 

TOTAL 

44 

14 

29.0 

Leiostomus  xanthurus 

< 10 

11 

5 

8.0 

10-20 

5 

4 

4.5 

TOTAL 

16 

9 

12.5 

Anchoa  mitchilli 

< 10 

8 

9 

8.5 

Symphurus  civitatus 

< 10 

3 

4 

3.5 

Larimus  fasciatus 

< 10 

2 

2 

2.0 

10-20 

2 

0 

1.0 

TOTAL 

4 

2 

3.0 

Trichuris  lepturis 

10-20 

5 

0 

2.5 

20-30 

1 

0 

0.5 

TOTAL 

6 

0 

3.0 

Menticirrhus  americanus 

10-20 

1 

1 

1.0 

Prionotus  rubio 

< 10 

0 

1 

0.5 

Arius  felis 

10-20 

0 

1 

0.5 

NEKTONIC  INVERTEBRATES 

Penaeus  setiferus 

< 10 

27 

26 

26.5 

Callinectes  similis 

< 10 

33 

19 

26.0 

i 


Tabic  C5  (continued) 


Species 

NEKTONIC  INVERTEBRATES  (con'd) 
Xiphopeneus  krtfyeri 


Penaeus  aztecus 

Loliguncula  brevis 

Callinectes  sapidus 

Acetes  americanus  carolinae 

BENTHIC  MACRO INVERTEBRATES 

Hepatus  epheliticus 

Porcellana  sayana 

Busycon  contrarium 

Summary 

Vertebrates 

species 

individuals 

Nektonic  invertebrates 
species 
individuals 

Benthic  Macroinvertebrates 
species 
individuals 

Total 

species 

individuals 

The  station:  22  spp. ; 1632  ind 


Size  Class 
(cm) 

Replicates 

1 2 

X 

< 10 

1 

0 

0.5 

10-20 

15 

9 

12.0 

TOTAL 

16 

9 

12.5 

< 10 

3 

17 

10.0 

10-20 

1 

3 

2.0 

TOTAL 

4 

20 

12.0 

< 10 

0 

2 

1.0 

< 10 

0 

1 

0.5 

< 10 

1 

0 

0.5 

< 10 

1 

2 

1.5 

< 10 

1 

0 

0.5 

< 1C 

1 

0 

0.5 

10 

11 

10.5 

449 

1020 

734.5 

4 

5 

4.5 

81 

77 

79.0 

3 

1 

2.0 

3 

2 

2.5 

17 

17 

17.0 

533 

1099 

816.0 

1 


Table  C6.  Numbers  of  individuals  of  the  species  collected  in  two  repli- 


cate  5 minute  trawls 
1975. 

at  pilot  study 

trawl 

station 

5 on  12  May 

Species 

Size  Class 

Replicates 

VERTEBRATES 

(cm) 

1 

2 

X 

Micropogon  undulatus 

< 10 

103 

103 

103.0 

10-20 

3 

3 

3.0 

TOTAL 

106 

106 

106.0 

Symphurus  civitatus 

< 10 

12 

87 

49.5 

10-20 

0 

8 

4.0 

TOTAL 

12 

95 

53.5 

Cynoscion  arcnarius 

< 10 

5 

2 

3.5 

10-20 

43 

10 

26.5 

TOTAL 

48 

12 

30.0 

Trichiuris  lepturus 

10-20 

2 

3 

2.5 

20-30 

2 

5 

3.5 

30-40 

1 

13 

7.0  * 

40-50 

0 

1 

0.5 

TOTAL 

5 

22 

13.5 

Stellifer  lancaolatus 

< 10 

13 

8 

10.5 

1C  -20 

0 

3 

1.5 

TOTAL 

13 

11 

12.0 

Polydactylus  octonemus 

< 10 

10 

2 

6.0 

Leiostomus  xanthurus 

< 10 

1 

0 

0.5 

10-20 

2 

0 

1.0 

TOTAL 

3 

0 

1.5 

Anchoa  mitchilli 

< 10 

1 

1 

.1.0 

Citharichthys  spilopterus 

< 10 

0 

2 

1.0 

Prionotus  rubio 

< 10 

1 

0 

0.5 

Ancylopsctta  quadroccllata 

10-20 

0 

1 

0.5 

Achirus  lineatus 

NEKTONIC  INVERTEBRATES 

< 10 

0 

1 

0.5 

Penaeus  setiferus 

< 10 

38 

191 

114.5 

Callinectes  similis 

< 10 

14 

155 

84.5 

Table  C 6 (continued) 


Size  Class 
(cm) 


Species 

NEKTON 1C  INVERTEBRATES  (con'd) 

Xiphopeneus  kr&yeri  < 10 

10-20 

TOTAL 


Pa:-arus  longicarpus 

< 10 

Callinectes  sapidus 

< 10 

Penaeus  aztecus 

< 10 

10-20 

TOTAL 

Acetes  americanus  carolinae 

< 10 

Loliguncula  brevis 

< 10 

Scyphozoa  unID 

< 10 

BENTHIC  MACROINVERTEBRATES 

Squiila  empusa 

< 10 

Lunarca  oval  is 

< 10 

Thais  haeinastoma 

< 10 

Panopcus  herbstii 

< 10 

Busycon  contrarium 

< 10 

Bunodactis  texexsis 

< 10 

Summary 

Vertebrates 

species 

individuals 

Nektonic  invertebrates 
species 
individuals 

Benthic  Macroinvertebrates 
species 
individuals 


Replicates 
1 2 X 


1 1 1.0 

4 6 5.0 

5 7 6.0 

0 10  5.0 

9 0 4.5 

2 9 5.5 

3 0 1.5 

5 9 7.0 

3 0 1.5 

0 2 1.0 

2 0 1.0 


0 18  9.0 

0 5 2.5 

1 0 0.5 

0 1 0.5 

0 1 0.5 

0 1 0.5 


9 10  9.5 

199  253  226.0 


7 5 6.0 

76  364  220.0 


1 6 3.5 

1 36  18.5 


1 


\ 


Table  C6  (continued) 

Species  Size  Class  Replicates 

(cm)  1 2 X 

Summary  (con'd) 

Total 

species  17  21  19.0 

individuals  276  653  464.5 

The  station:  27  spp.;  929  ind. 


Table  C7.  Numbers  of  individuals  of  the  species  collected  in  two  repli- 
cate 5 minute  trawls  at  pilot  study  trawl  station  6 on  14  May 
1975. 


Species 

Size  Class 

Replicates 

(cm) 

1 

2 

X 

VERTEBRATES 

Micropogon  undulatus 

< 10 

65 

82 

73.5 

10-20 

4 

1 

2.5 

TOTAL 

69 

83 

76.0 

Symphurus  civitatus 

< 10 

20 

21 

20.5 

10-20 

2 

0 

1.0 

TOTAL 

'22 

21 

21.5 

Polydactylus  octonemus 

< 10 

7 

10 

8.5 

Cynoscion  arenarius 

< 10 

1 

3 

2.0 

10-20 

3 

5 

4.0 

TOTAL 

4 

8 

6.0 

Anchoa  mi tchilli 

< 10 

5 

2 

3.5 

Stellifer  lanceolatus 

< 10 

0 

6 

3.0 

10-20 

0 

1 

0.5 

TOTAL 

0 

7 

3.5 

Prionotus  ru bio 

< 10 

0 

1 

0.5 

Citharichthys  spilopterus 

< 10 

0 

1 

0.5 

Menticirrhus  americanus 

10-20 

0 

1 

0.5 

NEKTON IC  INVERTEBRATES 

Callinec tes  similis 

< 10 

33 

189 

111.0 

Penaeus  setiferus 

< 10 

57 

133 

95.0 

Penaeus  aztecus 

< 10 

15 

6 

10.5 

10-20 

0 

2 

1.0 

TOTAL 

15 

8 

11.5 

Acetes  americanus  carolinae 

< 10 

11 

5 

8.0 

Loliguncula  brevis 

< 10 

2 

0 

1.0 

Sicyonia  dorsalis 

< 10 

2 

0 

1.0 

Xiphopeneus  krfiyeri 


< 10 


0 


1 


0.5 


Table  C7  (continued) 


Species  Size  Class  Replicates 


BENTHIC  MACROINVERTEBRATES 

(cm) 

1 

2 

X 

Squi 1 la  empusa 

< 10 

15 

20 

17.5 

Gastropoda  unID 

< 10 

0 

8 

4.0 

Busycon  contrarium 

< 10 

0 

1 

0.5 

Persephona  aquilonaris 

Summary 

< 10 

0 

1 

0.5 

Vertebrates 

species 

5 

9 

7.0 

individuals 

107 

134 

120.5 

Nektonic  invertebrates 

species 

6 

5 

5.5 

individuals 

120 

336 

228.0 

Benthic  Macroinvertebrates 

species 

1 

4 

2.5 

individuals 

15 

30 

22.5 

Total 

specie. 5 

12 

18 

15.0 

individuals 

242 

500 

371.0 

The  station:  20  spp.;  742  ind. 


Table  C8.  Numbers  of  individuals  of  the  species  collected  in  two  repli- 


cate  5 minute  trawls 

at  pilot  study 

trawl 

station 

7 on  12  May 

1975. 

Species 

Size  Class 

Replicates 

(cm) 

1 

2 

X 

VERTEBRATES 

Micropogon  undulatus 

< 10 

272 

52 

162.0 

10-20 

59 

6 

32.5 

TOTAL 

331 

58 

194.5 

Symphurus  civitatus 

< 10 

12 

19 

15.5 

10-20 

4 

0 

2.0 

TOTAL 

16 

19 

17.5 

Cynoscion  arenarius 

< 10 

2 

2 

2.0 

10-20 

9 

4 

6.5 

20-30 

1 

0 

0.5 

TOTAL 

12 

6 

9.0 

Anchoa  mitchilli 

< 10 

9 

3 

6.0. 

Polydactylus  octonemus 

< 10 

6 

3 

4.5 

Stcllifer  lanceolatus 

< 10 

3 

1 

2.0 

10-20 

2 

2 

2.0 

TOTAL 

5 

3 

4.0 

Larimus  fasciatus 

< 10 

1 

0 

0.5 

10-20 

1 

1 

1.0 

TOTAL 

2 

1 

1.5 

Trichuiris  lepturus 

10-20 

1 

0 

0.5 

20-30 

0 

1 

0.5 

TOTAL 

1 

1 

1.0 

Prionotus  rubio 

< 10 

1 

0 

0.5 

NEKTONIC  INVERTEBRATES 

Penaeus  setiferus 

< 10 

64 

32 

48.0 

10-20 

0 

3 

1.5 

TOTAL 

64 

35 

49.5 

Callinectes  similis 

< 10 

28 

0 

14.0 

Penaeus  aztecus 

< 10 

2 

6 

4.0 

10-20 

3 

1 

2.0 

TOTAL 

5 

7 

6.0 

l ■ 


Table  C8  (continued) 


Species  . Size  Class 

(cm) 

NEKTONIC  INVERTEBRATES  (con'd) 

Loliguncula  brevis  < 10 

10-20 

TOTAL 

Xiphopeneus  krfiyeri  < 10 

10-20 

TOTAL 

Acetes  americanus  carolinae  < 10 
BENTHIC  MACROINVERTEBRATES 

Squilla  empusa  < 10 

Summary 

Vertebrates 

species 

individuals 

Nektonic  Invertebrates 
species 
individuals 

Benthic  Macroinvertebrates 
species 
individuals 

Total 

species 

individuals 

The  station:  16  spp. ; 634  ind. 


Replicates 
1 2 X 


3 4 3.5 

0 1 0.5 

3 5 4.0 

1 0 0.5 

3 0 1.5 

4 0 2.0 

1 0 0.5 


2 3 2.5 


9 8 8.5 

383  94  238.5 


6 3 4.5 

105  47  76.0 


1 1 1.0 

2 3 2.5 


16  12  14.0 

490  144  317.0 


t 


Table  C9.  Numbers  of  individuals  of  the  species  collected  in  two  repli- 


cate  5 minute  trawls 

at  pilot  study 

trawl 

station  8 

on  12  May 

1975. 

Species 

Size  Class 

Replicates 

(cm) 

1 

2 

X 

VERTEBRATES 

Micropogon  undulatus 

< 10 

691 

56 

373.5 

10-20 

38 

3 

20.5 

TOTAL 

729 

59 

394.0 

Symphurus  civitatus 

< 10 

13 

77 

45.0 

10-20 

0 

3 

1.5 

TOTAL  • 

. 13 

80 

46.5 

Stellifer  lanceolatus 

< 10 

4 

11 

7.5 

10-20 

1 

0 

0.5 

TOTAL 

5 

11 

8.0 

Cynoscion  arenarius 

< 10 

1 

0 

0.5 

10-20 

3 

1 

2.0' 

TOTAL 

4 

1 

2.5 

Trichiuris  lepturus 

10-20 

2 

0 

1.0 

20-3n 

1 

0 

0.5 

30-40 

1 

0 

0.5 

TOTAL 

4 

0 

2.0 

Ijarimus  fasciatus 

< 10 

2 

0 

1.0 

Anchoa  mi tchi I 1 i 

< 10 

1 

0 

0.5 

Leiostomus  xanthurus 

10-20 

1 

0 

0.5 

Menticirrhus  americanus 

10-20 

1 

0 

0.5 

Prionotus  rubio 

< 10 

0 

1 

0.5 

Achirus  lineatus 

< 10 

0 

1 

0.5 

NEKTONIC  INVERTEBRATES 

Callinectes  similis 

< 10 

1 

103 

52.0 

Penaeus  setiferus 

< 10 

8 

58 

33.0 

10-20 

0 

3 

1.5 

TOTAL 

8 

61 

34.5 

Penaeus  aztecus 

< 10 

5 

10 

7.5 

10-20 

0 

2 

1.0 

TOTAL 

5 

12 

8.5 

Table  C9  (continued) 


Species 

Size  Class 

Replicates 

(cm) 

1 

2 

X 

NEKTONIC  INVERTEBRATES  (con’d) 

Xiphopeneus  kr&yeri 

< 10 

2 

8 

5.0 

10-20 

1 

4 

2.5 

TOTAL 

3 

12 

7.5 

Callinectes  sapidus 

< 10 

2 

0 

1.0 

Scyphozoa  unID 

< 10 

1 

0 

0.5 

BENTHIC  MACROINVERTEBRATES 

Squilla  empusa 

< 10 

1 

6 

3.5 

Busy con  contrarium 

Summary 

< 10 

1 

0 

0.5 

Vertebrates 

species 

9 

6 

7.5 

individuals 

Nektonic  Invertebrates 

760 

153 

456.5 

species 

6 

4 

5.0 

individuals 

20 

188 

104.0 

Benthic  Macroinvertebrates 

species 

£ 

1 

1.5 

individuals 

2 

6 

4.0 

Total 

species 

17 

11 

14.0 

individuals 

782 

347 

564.5 

The  station:  19  spp.;  1127  ind. 


Table  CIO.  Numbers  of  individuals 

of  the  species 

collected  in 

two  repli- 

cate  5 minute  trawls  at  pilot  study  traw  station  9 
1975. 

on  14  May 

Species 

Size  Class 

Replicates 

(cm) 

1 

2 

X 

VERTEBRATES 

Micropogon  undulatus 

< 10 

65 

123 

94.0 

10-20 

0 

1 

0.5 

TOTAL 

65 

124 

94.5 

Symphurus  civitatus 

< 10 

49 

78 

63.5 

10-20 

30 

10 

20.0 

TOTAL 

79 

88 

83.5 

Polydactylus  octoneiras 

< 10 

14 

8 

11.0 

10-20 

1 

0 

0.5 

TOTAL 

15 

8 

11.5 

Cynoscion  arenarius 

< 10 

3 

2 

2.5 

10-20 

6 

4 

5.0  • 

TOTAL 

9 

6 

7.5 

Stellifer  lanceolatus 

< 10 

5 

3 

4.0 

10-20 

1 

0 

0.5 

TOTAL 

6 

3 

4.5 

Anchoa  mitchilli 

< 10 

2 

5 

3.5 

Prionotus  rubio 

< 10 

0 

3 

1.5 

Larinius  fasciatus 

< 10 

2 

0 

1.0 

Trichiuris  lepturus 

< 10 

1 

0 

0.5 

Umbrina  coroides 

10-20 

1 

0 

0.5 

NEKTONIC  INVERTEBRATES 

Callinectes  similis 

< 10 

170 

96 

133 

Penaeus  setiferus 

< 10 

100 

56 

78.0 

10-20 

1 

1 

1.0 

TOTAL 

101 

57 

79.0 

Penaeus  aztecus 

< 10 

21 

12 

16.5 

10-20 

4 

3 

3.5 

TOTAL 

25 

15 

20.0 

. Acetes  americanus  carolinae 

< 10 

5 

25 

15.0 

1 


Table  CIO (continued) 


Species 

Size  Class 

Replicates 

(cm) 

1 

2 

X 

NEKTONIC  INVERTEBRATES  (con'd) 

Loliguncala  brevis 

< 10 

2 

0 

M 

« 

O 

Callinectes  sapidus 

15-20 

0 

2 

1.0 

BENTHIC  MACROINVERTEBRATES 

Squilla  empusa 

< 10 

26 

13 

19.5 

10-20 

1 

0 

0.5 

■ 

TOTAL 

27 

13 

20.0 

Busycon  contrarium 

< 10 

‘ 1 

0 

0.5 

Pagurus  longicarpus 

Summary 

< 10 

0 

1 

0.5 

Vertebrates 

species 

9 

7 

8.0 

individuals 

180 

237 

208.5 

Nektonic  Invertebrates 

species 

5 

5 

5.0 

individuals 

Benthic  Macroinvertebrates 

303 

195 

249.0 

species 

2 

2 

2.0 

individuals 

28 

14 

21.0 

Total 

species 

16 

14 

15.0 

individuals 

511 

446 

478.5 

The  station:  19  spp.;  957  ind. 


Table  Dl.  Meroplankton  data  from  the  pilot  study  collections  in  the 
dredged  material  disposal  area  on  14  May  1975.  Data  are 
the  numbers  of  individuals  of  each  taxon  per  of  water 

filtered  in  each  replicate  tow.  A - collection  from 
inshore  half  of  DMDS;  B - collection  from  offshore  half  of 
DMDS . 


A1 

A2 

B1 

B2 

CN I DARI A 

Hydromedusa  #11 

0.4 

4.5 

1.4 

3.0 

Phialidium  hemisphaericum 

3.1 

7.9 

16.6 

7.2 

Lirion^  tetraphylla 

0.2 

0.2 

0.2 

Hydromedusa  #9 

1.6 

0.4 

2.0 

Bougainvillia  sp. 

1.9 

3.7 

1.6 

5.2 

Hydromedusa  unID 

3.1 

14.0 

4.2 

14.6 

Ephyra 

4.2 

Hydromedusa  #12 

0.5 

1.0 

Hydromedusa  #13 
Phialidium  cf.  bicophor urn 
Bougainvillia  (or  Nmemopsis) 
Aglaura  cf.  hemi stoma 
Anthozoa  larva 
Uybacodon  sp.? 

Hydromedusa  #15 
Hydroid  polyp 
Hydromedusa  #17 


ANNELIDA 

Polychaeta 

Spionidae  larva  0.3  '0.2 

Prionospio  pinnata  P.L.  0.5 

Terebellidae  P.L.  0.2  1.0 

Neveis  or  Autolytus  P.L.  0.4 

Polychaeta  #15  P.L.  0.1  2.0 

Polychaeta  #3  P.L.  2.0 

Autolytus  prolifer  0.8 


Polychaeta  larva 
Polychaete  L #6 
Magellona  P.L. 

Polychaete  #12  P.L. 

Nereis  sp.  larva 
Polychaeta  #13  P.L. 

Polychaeta  #3  L. 

Owenia  larva 
Polychaeta  #17  P.L. 

Polychaeta  #18  P.L. 

Pol y dor a sp . P.L. 

Spionidae  #15  P.L. 

Polychaeta  #5  P.L. 

PHORONIDA 

Actinotroch  larva  1.6  8.4  5.2  6.2 


Table  Di.  (continued) 


A1 

a2 

B1 

b2 

ECTOPROCTA 

Cyphonautes  larva 
Cyphonautes  L #2 

MOLLUSCA 

Trochophore  larva 

Gastropod  larva 

3.9 

1.4 

39.2 

36.0 

18.8 

Bivalve  larva 

0.8 

40.6 

42.8 

12.4 

Veliger 

0.2 

1.4 

0.2 

ARTHROPODA  - CRUSTACEA 

Copepoda 

Caligoida 

Caligus  (chelifer) 

Caligus  sp. 

Cirripedia 

nauplii 

7.8 

0.2 

6.8 

10.4 

Cypris  larva 

4.7 

1.4 

0.4 

2.0 

Stomatopoda 

Pseudozoea  larva 

Mysidacea 

Promysis  atlantica 

50.6 

84.0 

11.6 

39.4 

Bowmaniella  braziliense 
braziliomysis  castroi 
Pvomysis  amaricana 
Mysidopsis  bigelowi 
Cuirtacea 

Oxyurostylis  salinoi 
unknown 
Amphipoua 
Gaiiunaridea 
Ganunarid  #1 
Gammarid  #2 
Corphium  sp. 

Cerapus  tubularis 
Gammaridea  #3 
Gammaridea  #5 
Caprellidea 
Caprellidae  unID 
Isopoda 

Isopod a #A=2-DS 
Isopoda  #A-1-DS 
Isopoda  (Munna  sp.) 
Isopod 
Decapoda 


Pinnixa  sp,  zoea 

16.4 

25.2 

34.2 

9.6 

Pinnixa  chaetoperana  zoea 

0.1 

0.2 

0.4 

2.0 

Upogebia  af finis  zoea 

0.3 

4.2 

2.4 

Callianassa  sp.  2 zoea 

0.3 

0.3 

1.8 

Table  D1 . (continued) 


A, 

A_ 

B, 

B„ 

1 

2 

1 

2 

ARTHROPODA  - CRUSTACEA  (con’d) 

Clibanarius  vittatus  zoea 

1.6 

2.0 

0.4 

0.8 

Paguridae  zoea 

0.5 

2.2 

Porcellanidae  zoea 

1.3 

11.4 

2.6 

3.6 

Paguridae  glaucothoe 

0.2 

Hexapanopeus  sp.  megalops 

0.2 

Ovalipes  ocellata  zoea  #5 

4.7 

Ogyrides  limicola  zoea 

Anomura  #2  zoea 

5.5 

1.6 

6.2 

5.0 

Pinnotheres  zoea 

0.2 

Callianassa  sp.  1 zoea 

0.5 

Alpheidae  zoea 

0.6 

0.4 

Portunidae  zoea 

0.2 

1.8 

0.2 

Xanthidae  zoea 

2.6 

5.4 

2.2 

Sesarma  sp.  megalops 

0.2 

Anomura  #12  zoea 

0.7 

0.5 

1.0 

Palaemonetes  sp.  zoea 

0.2 

0.2 

0.8 

Hippolyte  sp.  zoea 

0.2 

0.4 

Penaeidae  protozoea 

6.8 

Uca  zoea 

0.4 

Trachypeneus  sp.  protozoea 
Callinectes  sp.  zoea 

Upogebia  sp.  2 zoea 

1.8 

Penaeus  sp.  mysis 
Callinectcs  up.  megalops 
Pinnotheres  sp.  megalops 
Lepidopa  cf.  benedicti  zoea 
Sesarnia  sp.  zoea 
Decapoda  metanauplius 
Callianassa  sp.  3 zoea 
Neopanope  sp.  zoea 
Decapoda  megalops 
Brachyura  #7  zoea 
Hippolysmata  wurdemanni  zoea 
Euceramus  praelongus  zoea 
Decapoda  sp.  protozoea 
Caridea  # 3 zoea 
Panopeus  herbstii  zoea 
Pinnixa  sayana  zoea 
Pagurus  pollicaris  zoea 
Xiphopeneus  mysis 
Trachypeneus  mysis 
Menippe  mercenaria  megalops 
Pinnixa  sp.  megalops 
Hexapanopeus  angustifrons  zoea 
Alpheis  heterochaelis  zoea 
Alpheis  normani  zoea 
Pagurus  longicarpus  zoea 


) 


Table  Di.  (continued) 


ARTHROPODA  - CRUSTACEA  (con'd) 

Porcellana  sp.  zoea 
Paguridae  #7  zoea 
Euceramus  praelongus  megalops 
Penaeus  setiferus  P.L. 

Penaeus  aztecus  P.L. 
Trachypeneus  P.L. 

ECHINODEPMATA 

Bipinnaria  larva 
Auricularia  larva 
Ophiopluteus  larva 


Table  D2.  Holoplankton  data  from  the  pilot  study  collections  in  the 
dredged  material  disposal  site  on  14  May  1975.  Data  are 
the  numbers  of  individuals  of  each  taxon  per  m3  of  water 
filtered  during  each  replicate  tow.  A - collections  from 
the  inshore  half  of  the  DMDS;  B - collections  from  the 
offshore  half  of  the  DMDS. 


A^  A2 

PROTOZOA 

Tintinnid  #2 
Tintinnid  #4 
Elphidium  sp. 

Mi  1 i ammi na  sp . 

Trachammina  sp. 

Foraminifera  unID 

CN I DARI A 


Nectophore 

2.3 

21.0 

12.4 

25.0 

Siphonophora 

Muggiaea  kochi 

Eudoxides  spiralis 
Siphonophore  fragment 

0.2 

CTENOPHORA 

Beroe  ovata 

1.6 

5.8 

1.6 

5.6 

Mnemiopsis  wcCradgi 

Larva 

0.2 

0.2 

ANNELIDA 

Polychaeta 

Sagitella  kowalcvskii 

0.3 

2.3 

0.6 

1.4 

Tomopterus  P.L. 

MOLLUSCA 

Creseis  acicula  0.4 

ARTH0P0DA  - CRUSTACEA 
Cladocera 

Pertilia  avirostris 
Evadne  sp. 

Ostracoda 

Euconchoecia  sp. 

Copepoda 


Copepod  nauplii 

Argulus  sp. 

0.1 

8.4 

9.4 

12.4 

Calanoids 

Acartia  tonsa 

654.5 

875.5 

2201.2 

1513.2 

Acartia  copepodids 

A.  lilljeborgii 

2306.5 

542.8 

1933.8 

1006.0 

Paracalanus  crassirotris 

15.6 

101.6 

36.0 

35.4 

P.  ( parvus  grp ) adults 

716.9 

724.9 

898.2 

769.0 

t 


Table  D2.  (continued) 


A1 

ARTHOPODA  - CRUSTACEA  (ron'd) 


P.  (parvus  grp ) copepodids 

P.  copepodids 

875.5 

562.2 

686.0 

Nannocalanus  minor 

0.2 

Labidocera  aestiva 

24.9 

19.6 

49.8 

45.8 

Labidocera  copepodids 

4.2 

380.6 

232.8 

Centropages  velificatus 

4.7 

4.0 

8.6 

3.4 

Temora  turbinata 

0.8 

0.8 

0.8 

2.0 

T.  stylifera 

0.1 

0.3 

0.4 

0.4 

Eucalanus  pileatus 

10.1 

28.4 

33.0 

Euchaeta  paraconcinna 

0.8 

2.8 

0.8 

1.2 

Undinula  vulgaris 

0.3 

0.4 

Rhincalanus  sp. 

Temora  sp.  copepodids 

0.1 

4.2 

3.4 

2.0 

Undinula  vulgaris 

0.3 

Centropages  velificatus  copepodids 

1.4 

0.8 

4.2 

Eurytemora  hirundoides 

0.2 

Paracalanus  aculeatus 

1.2 

16.6 

Euchata  copepodids 

0.4 

Eucalanus  (pileatus) 

8.9 

11.2 

15.0 

Calanopia  americana 
Pontellopsis  villosa 
Pontella  cf . meadii 
Pseudodiaptomus  coronatus 
Calanoid  unID 
Harpacticoida 


Euterpina  acutifrons 
Macrosetella  gracilis 

0.3 

1.4 

0.2 

0.4 

Microsetella  narvegica 

Longi pedia  corona t a 
Cytemnestra  rostrata 
Ectinosomidae  sp. 

1.4 

Cyclopoids 

copepodites 

Oithona  nana 

7.8 

Oithona  colcarva 

7.8 

5.6 

Oithona  plumifera 

Oithona  sp. 

Corycaeus  giesbrechti 
Corycaeus  copepodites 
Corycaeus  americanus 

46.8 

80.5 

24.0 

10.4 

Corycaeus  amazonicus 

7.8 

26.6 

4.1 

10.4 

Oncaea  venusta 

0.3 

0.4 

Ergasilus  sp. 

0.2 

Oncaea  sp. 

Sapphirina  nigromaculata 
Sabelliphi 1 idae  sp. 


Table  D2.  (continued) 


ARTHROPODA  - CRUSTAtr*  (con'd) 

Ainphipoda 

Hyperiidea 

A1 

a2 

P1 

r2 

Hyperiid  sp.  1 

Pa ra : hemi sto  sp . 

Hyper idea  sp.  #2 

Hy periella  sp. 

Decapoda 

0.8 

0.3 

0.4 

Acetes  larva 

Lucifer  larva 

8.6 

33.6 

20.0 

0.4 

Lucifer  faxoni 

1.2 

4.4 

2.4 

0.4 

Acetes  americanus 

CHAETOGNATHA 

•7.8 

21.2 

1.8 

Sagitta  sp. 

469.1 

504.3 

320.0 

Sagitta  enflata 

Sagitta  tenuis 

Sagitta  hispida 

CHORDATA 

Urochordata 

0.8 

3.0 

1.0 

318.8 

2.4 

Oikopleura  spp. 

46.8 

77.0 

34.2 

14.6 

Doliolum  sp. 
Sal  pa  sp. 


■ 


APPENDIX  E 

RAW  BENTHIC  DATA  FROM  THE  EXPERIMENTAL  STUDY 


» 3 - J- 
I 3-4- 
I 3-3-' 
1 5-1- 
13-*- 
2-*- 


1«-J- 


1 *-  3- 
*-•-1 
f-3- 


12- 
1 3 - I 
15-1- 

13-4- 

15-5- 
12-1- 
12-1- 
2-*- 
13-2- 
1 3-l-i 
13-3- 
13-3-1 
22-1-1 
22-  2- 
12-2- 
22-3-: 
12-  >- 
12-2- 


22-3-' 

22-3 


22-3-1 

22-4-1 


!•-*-! 
14-3- 

14-3- 
!•-«-' 
I 4- 4-1 


- 1- 


14-s-e 
22-1- 
22-  2-C 
2 2- *-C 

1 2 - 2-C 
22-*-* 

2-  3-* 

2- 3-C 
2-3-1 
12-2- 
12-3-1 

2 2-3- 
12-3- 
22-  I- 
12- J- 

2-1 
2-1-1 
12-1 


flyuit  n Bit*  fravp  2*iv1ro7»4*.  July  benthic  4*t* — Mwii'u*!  r*f>lle*t«* 


1 111  1111  111  11  2 2 1 7 2 2 1 I 1 I 1 1 2 1 111 

5 2 5 5 S 224422552255  772777444444  7 7 2 2 2 ? 7 2 

32354  453355141415  233544532415  223J553  I 

C E » C E ACCEAC4444CE  EEEC4EC4CEEE  C C A E E A A F 

111  I 1 111111  211222111111  222  122  1 

2 2 5 5.5  2 22422255255  722777444444  7772277  ?7 

41«*«ft|S!?3  I2?2?  *>22541  1 1 4 4 y ? * j 1! 

ACCCCC  CAAEEFEAFAF  FACACCACACAC  C C A C F.  A A f C 


P*«ICNOSPIC  P1NNATA 
*FOICWASTUS  C AL  IFCPN  |£NS  I S 

“AGFLCNA  SC 
OlOPATWA  C U°8f A 
LU*RR  I NE  R I S TCNUIS 
C F P£ mpa TULUS  L ACT tUS 
ARR4  af  oual I S 
AMPcL  I SC  * AFC  I T A 
GLVC  IN.5F  SCL  IT  AR  I A 
NFHcrrrA  (VKlCk  OANCEOI 
SIGAMBRA  «ASS I 

ANC I STROSYLL I S JCNZSI 
CCSSGOA  OF I.T  A 
NOCULANA  COKC5NTRICA 
NfACE  Nl &K|OcS 
SICAMHRA  tfstaculata 
VCC  VUL  ? LL  A TEXAS  I ANA 

LE  PI  DASTxEN  I A S*> 

P I NNl  « A CPI S T A T A 
RAL  ATOGLOSSUS 

*»A  A ACM  I OS  TC*  A CAC!OACU*» 
mAGFlOKA  RJCJAI 
“»bUL»  RLAAULATA 
N f PHTYS  PUfF  ft  A 

NCTC**ASTUS  LATEdCEUS 
NEA'CWTEA  ( YflLC*  S Pl.BPLn 
AO  I c I OF  A SP 
HFfcEirwOLls  c l PNC  A T A 
NF Rf I S SUCCINFA 
IS  SR 

C • f N I A HS!*Ci«»IS 
S'’nCH*{TOFTroL<  OCGL  ATUS 
DAftASTMOS  «APIACO**lS 
SPICPHANfS  FCVP>» 

TmARVX  se  t ICEPA 
»GL«CPh»*u5  V*  PR  ILL  I 

ELCCTOA  so  (COLONIES) 
*«Af,fLCA»  C CS  E A 
PHC»OMS  a-chIT«CTA 
NASS  AO  I U S ACOTUS 
ANAOAOA  TOANSVEOCA 
NAT  ic  A POSIl  L A 
CL**ENELLA  7CNALIS 
A kPm a u F T E (FYFS) 
MICQCPMOLIS  A T P A 
R^-ASCOLICN  «T9C*,PI 
c L E C T R A COo«ToLENTa  I CCL  I 

ST»-FKFoAIS  **oa 
GL  YC  r ° A AvfMCASI 
A U PM  A ft  £ T £ ACUt  I F CPNS 
VIT8JNHLA  ►*  6 L ICC  lOfcA 
tfll  tna  iris 

L ISTOIFLL A SP 
o A ft  A vy  a rOpCVAT  A 
asaCmjs  n«LSA 
L UN  ARC  A OVAL  IS 
TF  Li:  P = A our  Tf  * T A 
ANVCMIS  FLCSGATA 
SOOTH  A f M ft  0 S A 
PS*  UOf.UOTT^CE  AWRIGUA 
RUNOOAC  T IS  TF  *EN5IS 
G Y P T IS  VlTTATA 


Figure  E2.  Two-way  table,  July  benthic  data — individual  rpplicatea 


B 01  STANCE 

900  1*0  1»0  1*0  120  100  00  »P  *0  21 

* » 4 1 4... 1 4 4 


IT- I-' 
27-0-1 
1 2 -0—1 


1 O- 2-1 
l*-V 
»*-  *• 

2 7-  *• 

l o— o« 
»*-*• 
27—0—1 
17-S-C 
12- J-C 
27-  2— C 
27-2- 
27-*- 


2-1— < 
2-4-1 
10-2-1 
2-|- 
2-0- 
2-  9-1 
19-9- 
12-9-1 
12-2- 
12-2- 
12-2- 
2-2- 
I 9-  o—i 
19-2- 
19-0- 
19-  2- 
19-2- 
2-2- 
12-9- 
2-  2- 
2-  y- 


19-2- 
19-2-' 
2-  2 
19-1 
19-1 
19-1 


19-9- 
1 9-  9- 
I •-  I- 
12-2- 
12-0- 
2-0- 


12-2-1 
10-7-1 
10-9-1 
27-9-1 
I •—  1 — 1 
10-1-1 
2-9-1 
*7-2-1 
»o -•-< 
IT-l-i 
I 2-0-1 
*-0-« 
*-  9-i 
19-0-1 
1*-*-. 


ri^nro  *1.  Slta  flTo-ip  ^»n*n«)Ttn,  Sr;t»-Nat  banthlc  Eat a- - lfvlj viEuol  racllrata# 


NEPmTYS  HUCFRA 

PJkG’JOUS  ANNUL  1 PE  S 

*»  IC  Brr»wn_  I s ATRA 
G! ANT  SJcOM 
ANACARA  TRANSvERSA 
GY P T IS  WIT  TATA 

CAfCU*  GLABSUM 
Cir^NfUA  ZCnalIS 
a'CTUi  sp  (COLCNIESI 
ampmahfTE  IfcVESI 

PR  I HNCSDI o PINNATA 

Kf:  I L**4STuS  CAL  ifjrniensis 
O I CP  at  ~ * CUPRE A 
LU'-R'-INfRIS  TENUIS 
“AGELONA  SP 
NEREIS  SP 

CfJ>FfcHATJLLS  L ACTE  US 
M‘-'c  N I GR  IPFS 
NUC'JLAKA  CPNCFNTRICA 

C cc  sup  a delta 

S I G ^HRA  a ASSI 

an: I^TPJSVLLIS  JDNfSI 

VlTHlNELLA  HELICOIOeA 

CL  VC  I NOF  SCUTARI* 

NE=EIS  SUC C INF  A 
C • N I A FUSIFCPMIS 
\E«E8TFA  { vELL  "!■  B ANDEO  ) 
PMNMS  APChI  TECTA 
n jT  ’ma<;  Tus  LATERICFUS 
*3  -A*  3 14  AGILIS 
SPICC-AET  )PTERUS  OCULATUS 
TCLL IN*  IRIS 
OA*Uh3STYLlS  SALlNGI 

C«L  vC  F c a AaCOICAM 
CL»"fNHLA  TrR5LAT  A CALlCA 
V'XVUitU*  TC*  *51  AN  4 
ANACHl  S IB  fc  S* 

PHASCOLHN  STRO*BI 
5AT  l C * PUS  ILL  A 
o'AGCLDNA  apjAf 
AT  IC_  1 MA * PILSBRVI 
4 -PEL  I SC  A A-JCITA 
-Ar.PLONA  «CSEA 
AB&  A 4FQUAL  I S 
BUNOCACTIS  TUFNSIS 

TmAlASSF^A  MARTMANI 
STmCNELAIS  «CA 
O T N N I A A L UN  T 1 

P AP  a m y A SUB C V A T A 
MF  M I "m PL  I S FLCNGATA 
sf  “fRTt  A ( YELLO*  t,  PURPLE! 
CALL  1 ANA>S  A L A T I SP  IN A 
NA'SAOILS  ACLTUS 
Tfsrpq*  PRCTEKTA 
p | *.M  » A CP  l ST  at  A 

«spunparoDBA  sp 

*»  S'UC  L U«r  TH  lE  A *9  I GUA 

SIC  A-ARB  a Y‘  NTAfUlATA 

SPT  SC  ARCINGS  LC3«ATUS 

AOICIOI  A SP 

BAL  ANCGinSFlS 

LtPlOA$T*itUlA  SP 

Cl  YT|A  CUWUNATA  icolpnifs  » 


2 1 2 2 l l 2 1 2 2 2 1 1I1I11I  I 1 1 

74772A7A777  2525225S522S2525 
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Figure  E4 


Two-way  table,  Septeaiber  benthic  data  — individual  replicates 
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figure  Efc.  Two-way  table,  November  benthic  data--individual  replicates 
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too  • 


M 


JS. 


• I *-l-C 
i l«-w 
!*•>-« 
27-7-A 
12-1-C 
27- | — A 

2 7-  5- c 
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. 27-  S- A 
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. 
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2 7- A- A 
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27-  1-C 
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27-*-* 


1- 4-4 
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2-2-4 
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t-  2-1 
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11-2-4 
!*-*-* 


11-1-4 


!!->-* 
II- I -C 
14-y-t 


is- 1 -e 
2-  *-e 
11-4-4 

11- 4-e 
15-4-C 
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12-2-C 
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I 4—  >-* 
12-2-4 
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7-i-e 
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14-1-4 
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I 4-  |-C 


2-l-t 
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12-3-C 
2-  1-4 
2- 1-C 


fl*ur4  27.  #!!•  *roup  6* ni ro7r a ■ , .Ja/ioAry  b«rt7>le  Oata-- |n<l7!d>»al  r#pllcat*a 


oRICNOSPlO  TRFADeELLI 
HISPID  U.MC  I N 4 T 4 
PDLYOORA  SOCIAL  IS 
GYPTIS  V I T T A T 4 
TMALASSfMA  H4RTMAN1 
P CL  Y GO  R D I U S SP. 

^UNOOACTIS  TfXfNSlS 
ANADAttA  TRAMSVEftSA 
CCRCOMIU-  AC^fPLS  I CUM 
NA5SWIUS  ACU7US 
PAT(rA  C ACT  MAP  [ NENS  IS 
MJL  IMA  LATfcRALlS 
ANAIMOtS  FRY  TmGCPmvllUS 
OAY  VJROSTVL  1 S SAL  I NO  I 

ASO  A Af  oUAL  I S 
c 3 t Opm 4 NFS  riOMBY* 

NfPiCTtA  ( VcLia«  BANOEOI 
PAGU'US  ANNULI  Of S 

NCN  I CSTOMA  CAPleAFUM 
SPIUCMAfTOPTEPUS  OCULATUS 

poin^.uspio  ojnnata 
»*AC.FtONA  SP 

w = ^ I ^“ASTUS  CAL I^ORNIFNSIS 
LJP9PINLRIS  TENUIS 
D » r oaTn  a CU3REA 
NF °F IS  So 

C£c  ?na  atliLUS  LACTEuS 

PAL  ANOGLOSSLS 
P t WN | X A CRIST AT  A 
L £ P I DA  S TmF  N I A SP 
IS  SUC  C INF  A 
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i3»cp;;  flonga t a 
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CV«*IOfS  L Ml  COL  A 
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Figure  E0.  Two-way  table,  January  benthic  data-- individual  replicates 
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Figure  E10.  Two-way  table,  March  benthic  data--individual  replicates 
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Two-way  table,  May  benthic  data-- individual  replicates 
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Table  El.  Taxonomic  list  of  all  macrobenthic  species  collected  during 
the  experimental  study,  July  1975  - May  1976,  in  the 
dredged  material  site,  Galveston,  Texas. 


CN1DARIA 

Hydrozoa 

Lovenella  gracilis 
Obelia  bicuspidata 
Anthozoa 

Anemone  A 
Anemone  unID 
Anemone  (sand  encrusted) 
Bunodactis  tcxensis 
Edwardsia  sp. 

Paranthus  rapiformis 

PLATYHELMINTHES 

Turbellaria 

Stylochus  ellipticus 
Turbellaria,  Black  Spots 

NEMERTEA 

Cercbratulus  lactcus 
Cerebratulus  luridus 
Nemertea  (Brown  Band) 
Nemertea  (White) 

Nemertea  (Yellow  and  Brown) 
Nemertea  (Yellow  and  Purple) 
Nemertea  (Yellow  Banded) 

NEMATODA 

Nematoda 

BRYOZOA 

Electra  crustulenta 
Electra  sp.  (colonies) 

PHORONIDA 

Phoronis  architccta 

MOLLUSCA 

Gastropoda 

Acteon  punctostriatus 
Anachis  obesa 
Anticlimax  pi lsbryi 
Busycon  contrarium 
Caecum  glabrum 
Cantharus  cancellarius 
Crcpidula  fornicata 
Crepidula  plana 


MOLLUSCA  (continued) 

Credpidul a sp. 

Cyclostremi scus  suppressus 
Epitonium  angulatum 
Epitonium  multistriatum 
Nassarius  acutus 
Natica  pusilla 
Odostomia  gibbosa 
Poliniccs  duplicatus 
Sinum  maculatum 
Strombi formis  bilineata 
Teinostomia  biscayense 
Tercbra  protext a 
Turboni 1 la  interrupts 
Varicorbula  operculata 
Vitrinella  helicoidea 
Volvulella  texasiana 
Bivalvia 

Abra  aequalis 
Agripoma  texasiana 
Anadara  brasiliana 
Anadara  transversa 
Anatina  anatina 
Bivalve  unID 
Chi  one  sp. 

Corbula  barrattania 
Corbula  dietziana 
Corbula  swiftiana 
Crassinella  lunulata 
Diplodonta  sp. 

Dosinia  discus 
Lucina  amiantis 
Lunarca  ovalis 
Macoma  constricts 
N a coma  tent a 
Mercenary  a mercenaria 
Mulinia  lateralis 
Mysella  planulata 
Myti 1 idae 
Nuculana  acuta 
Nuculana  concentrica 
Pandora  trilineata 
Paramya  subova ta 
Petricola  pholadi formis 
Solen  viridis 
Tellina  alternata 


Table  El  (continued) 


MOLLUSCA  (continued) 

Tellina  iris 
Tellina  lineata 
Tellina  versicolor 
Tellinidae 
Scaphopoda 

Dentalium  texasianum 
ANNELIDA 

Class  Polychatea 

Aglaophamus  verrilli 
Amathia  sp. 

Ampharete  acutifrons 
Ampharete  (Eyes) 

Anaitides  erythrophyllus 
Ancistrosyllis  hartmanae 
Ancistrosyllis  jonesi 
Arabella  sp. 

Aricidea  sp. 

Armandia  agilis 
Asychis  elongata 
Boccardia  hamata 
Boccardia  sp. 

Cera toce phale  sp . 
Chaetopterus  variopedatus 
Cirratulus  hedgpethi 
Clymenella  sp. 

Clymenella  tor qua ta  cal i da 
Clymenella  zonal  is 
Cossura  delta 
Diopatra  cuprea 
Dispio  uncinata 
Drilonereis  longa 
Drilonereis  magna 
Eteone  heteropoda 
Eumida  sanguinea 
Euniceacea 
Eunoe  sp . 

Flnbelligeridae  sp. 

G1 ycera  ameri ca na 
Glycinde  solitaria 
Grubeulepis  sp. 

Gyptis  vittata 
Laonome  sp. 

Lepidasthenia  sp. 
Lepidonotus  sublevis 
Loimia  viridis 
t.umbrineris  tenuis 


ANNELIDA  (continued) 

Magelona  (serrate  prostom) 
Ha  gelona  ri oja i 
Magelona  rosea 
Magelona  sp. 

Malacoccros  sp. 

Maldane  sarsi 
Marphysa  sanguinea 
Nediomastus  californiensis 
Megalomma  bioculatum 
Melinna  maculata 
Mesochaetopterus  taylori 
Myriowenia  californiensis 
Naineris  laevigata 
Nephtys  incisa 
Nephtys  magellanica 
Nephtys  pi  eta 
Nereis  sp. 

Nereis  succinea 
Ninoe  nigri pes 
Notomastus  hemi podus 
Notomastus  later iceus 
Owenia  fusiformis 
Paleonotus  heteroseta 
Parahesione  luteola 
Pectinaria  gouldii 
Pilargis  pacifica 
Pista  cristata 
Pista  palmata 
Poecilochaetus  johnsoni 
Polydora  commensal  is 
Poly dor a social  is 
Polynoidae 
Polyodontes  lupina 
Prionospio  cirri f era 
Prionospio  cirrobranchia 
Prionospio  dayi 
Prionospio  heterobranchia 
Prionospio  pinnata 
Prionospio  treadwelli 
Pseudeurythoe  ambigua 
Pseudopol ydora  sp . 
Schistomeringos  rudolphi 
Scolcpsis  squama ta 
Scoloplos  foliosus 
Scoloplos  sp. 

Scoloplos  rubra 
Sigambra  tentaculata 


Table  El  (continued) 
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ANNELIDA  (continued) 

Sigambra  wassi 
Spiochaetopterus  oculatus 
Spionidae 
Spiopbanes  boinbgx 
Spio  pottiboneae 
Stbonclais  boa 
Streblospio  benedicti 
Terebellidae  sp.  A 
Thar yx  setigera 
Typosyl lis  corallicoloides 
Archiannel ida 

Polygordius  sp. 

SIPUNCULIDA 

Aspidosiphon  cf.  speciosus 
Phascolion  strombi 

ECHIUROIDA 

Thalassema  hartmani 


ARTHROPODA 


Crustacea 
Malacostraca 
Stomatopoda 
Sguilla  empusa 
Amphipoda 
Ampelisca  abdita 
Amphipoda  C 
Amphipoda  (Red  Eyes) 
Amphipoda,  Long  6th  Leg 
Amphipoda,  unID 
Ampi thoe  sp . 

Argissa  agmatipes 
Batea  cartharinensis 
Corophium  acherusicum 
Corophium  louisianum 
Leptocheirus  sp. 
Listriella  sp. 
Monoculoidcs  sp. 

Phot  is  sp. 

Isopoda 

Aegethoa  oculata 
Tanaidacea 
Elasmopus  rapax 
Tanaidacea 
Cumacea 

O xyurostylis  salinoi 


ARTHROPODA  (continued) 
Mysidacea 

Bnwmaniella  brasiliensis 
Decapoda 

Acetes  americanus 
Albunca  pa rati i 
Alphcus  floridanus 
Automate  evermanni 
Brachyura  post  larva 
Callianassa  acanthochirus 
Callianassa  latispina 
Callianassa  sp. 
Callinectes  similis 
Caridea  B 
Crab  - unID 
Decapoda  (post  larva) 
Eucerarnus  praelongus 
Goneplacidae 
Grapsidae 

Hepatus  epheliticus 
Hcxapanopcus  augustifrons 
Isocheles  wurdemanni 
hatreutcs  parvulus 
Leipdopa  bcnedicti 
Leptochela  serra torbi ta 
Micropanope  nuttingi 
Micropanope  t ex ana 
Neopanope  t cx ana 
Nephropsidae 
Ogyrides  limicola 
Pagurus  annulipes 
Pagurus  pollicaris 
Panopcus  turgidus 
Persephona  crinata 
A°innixa  cristata 
Pinnixa  lunzi 
Pinnotheridae  A 
Portunidae 
Spiocarcinus  lobatus 
Xanthidae 

ECHINODERMATA 

Holothuroidea 

Thyone  briar cus 
Ophiuroidea 

Ucmi phol i s el onga ta 
Micropholis  atra 
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Table  El  (continued) 


HEMICHORDATA 

Balanoglossus  sp. 


CEPHALOCHORDATA 

Branch! os toma  caribaeuin 


CHORDATA 

Osteichthys 

Bascanichthys  teres 


SEDIS 

Giant  Sperm 
Incertae  sedis 
unID  Black  Beast 
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TABLE  E2 

EXPERIMENTAL  STUDY  BENTHIC  CATA:  PPF-CISPCSAL  PHAS E S AMPL ES . 

NJM3ER  OF  INDIVIOUALS/SQ.M.  OP  EACH  SPECIES  CCLLECTEO  AT  STATION  2-1  ON  16  JUL  75 


SURF  TEMP  SURF  SAL  BOT  TEMP  eCT 

SAL 

CEPTH  SEO  TEMP 

TIME  ON  Tl«E  OFF 

30. 

.0 

9.0  23.5 

1610  1650 

SEDIMENTS:  SAND  WITH  SHELL  HASH 

SPECIES 

RE  PL  ICATES 

1 

2 3 

4 

5 

ADLT 

YNG  ADLT  YNG  AOL  T 

YNG  ADLT  YNG 

ADLT 

YNG 

1 

REPL  ICATES  NOT  ANALYZED 

«***  **** 

****  **** 

2 

NEREIS  SP 

80 

112 

166 

16 

112 

3 

MAGELONA  SP 

2 72 

32 

4 

APRA  AECUALIS 

166 

80 

16 

68 

5 

3RANCHI OSTOMA  CARIBAEUM 

32 

128 

112 

6 

MAGELONA  riojai 

16 

1 76 

7 

PRICNCSPIO  PINNATA 

66 

66 

8 

PHORONI S ARCH  I TEC  TA 

1 12 

9 

AMPELISCA  abdita 

96 

1 0 

NEPHTYS  PICTA 

32 

66 

1 1 

SCOLEPSIS  SOUAMATA 

32 

32 

32 

12 

MICROPHOLIS  ATRA 

66 

16 

13 

MEDI C WA  S TUS  CALI FCRNIENSIS 

80 

IA 

OIOPATRA  CUPRF.A 

66 

15 

MAGFLCNA  ROSEA 

66 

16 

NEMERTEA  (YFLLCW  BANDED) 

16 

16 

32 

17 

ANEMONE  UN  ID 

16 

16 

16 

13 

NASSARIUS  ACUTUS 

16 

32 

19 

ELECTRA  CRUSTULFNTA  (COL) 

68 

20 

MYS  FLL  A PLANULATA 

68 

21 

CEREBRATULUS  LACTEUS 

32 

22 

NATICA  PUSILLA 

16 

16 

23 

ANAITIDES  erythrcphyllus 

32 

2A 

EDWARDS! A SP 

16 

16 

25 

ARICIOEA  SP 

16 

26 

ccs sura  delta 

16 

27 

PARANTHUS  RAPIFORMIS 

16 

28 

NEMERTEA  (WHITE) 

16 

29 

PAGURUS  ANNUL  I PES 

16 

30 

OWENIA  FUSIFORMIS 

16 

31 

TFLLINA  IRIS 

16 

32 

HE  “I PHOL I S ELONGATA 

16 

33 

SD I OPHANE  S BOMBTX 

16 

3 A 

NEREIS  SUCCINFA 

16 

35 

ELECTRA  SP  (COLONIES) 

16 

36 

NEV  ATC1DA 

16 

A96. 


TOTAL  NUMBER  OF  INDIVIDUALS 


1072  592 


272 


96  3 BA 
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TARLE  E3 


EXPERIMENTAL  STUDY  BENTHIC  CATA: 
NUMBER  OF  INDI VIDUALS/SC. M.  OF  EA 

PRE-DISPOSAL  PHASE  SAMPLES. 

CH  SPECIES  C01LECIED  AT  ST  AT  I 

SAL  DEPTH  SED  TEMP 

ON  2-2 

ON  1A 

JUL 

75 

SURF  TEMP  SURF  SAL  BOT  TEMP  BOT 

TIME  ON 

TIME 

OFF 

28.  5 

10.0  26.0 

1055 

1125 

SEDIMENTS:  SANDY  SHELL  OVER  CLAY 

SPECIES 

REPL 1CATFS 

/ 

1 

L 

3 

A 

5 



AOLT 

YNG  AOLT  YNG 

AOLT 

YNG 

AOLT 

YNG 

ADLT 

YNG 

1 REPLICATES  NOT  ANALYZED 

*»*»  »*** 

2 PR1CNOSPIO  PINNATA 

192 

1 12 

32 

96 

96 

2 56 

3 MED  I CWA  STUS  C AL I F CRN  I ENS  IS 

■"  96 

32 

272 

A8 

A magelona  sp 

96 

A8 

96 

A8 

— 

5 GLYCIADE  SOL  IT  ARIA 

16 

6A 

6A 

6 DI OPATRA  CUPREA 

16 

16 

16 

16 

32 

7 LUMRRINERIS  TENUIS 

32 

32 

16 

8 NEMERTEA  (YELLOW  BANDEDI 

32 

A 8 

9 CFREBRATULUS  LACTEUS 

16 

32 

16 

10  SIGAMPRA  TENTACULATA 

32 

16 

16 

11  NERE I S SP 

16 

16 

16 

12  ABRA  AEOUALIS 

16 

32 

13  NE*»ERTEA  (YELLOW  G PURPLE! 

A 8 

1 A NE-FRTFA  (YELLOW  BANOEO) 

A 8 

15  PSEUOEURYTHOE  AMBIGUA 

16 

16 

— 

16  NCITr“ASTUS  LATERICFUS 

32 

17  COSSURA  DELTA 

32 

18  S IGfMPRA  WASS 1 

■ 

16 

16 

19  MICROPHPLIS  atra 

16 

20  STYLOCMUS  ellipticus 

16 

21  OWEMA  FUSIFORMIS 

16 

22  AGLACPHAMUS  VFRRILLI 

16 

23  ClYMENELLA  ZONAL  IS 

16 

2 A HEMIPHOLIS  FLONGATA 

16 

25  ANC I STROSYLLI  S JONF SI 

16 

26  EUNOE  SP 

16 

27  NOTC“ASTUS  HEM1PCDUS 

16 

28  NATICA  PUSILLA 

16 

29  NINOE  N1 GRIPES 

16 

3 0 NASSARIUS  ACUTUS 

16 

31  PFTRTCOLA  POOL  AO  1 F ORMI S 

16 

32  PALANCGLCSSUS 

16 

33  NE«ERTFA  (WHITE) 

16 

3 A ETFONE  HFTFROPODA 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

368 

30A 

336 

6 A 

720 

22A 

560 

A8 

TABLE  E4 

EXPERIMENTAL  STUDY  BENTHIC  CAT  A:  PRE-C  IS  PCS  AL  PHASE  SAMPLES. 

NUMBER  OF  I ND1 V I DUAL  S/SC.  M.  OF  FACH  SPECIES  COLLECTED  AT  STATION  2-3  ON  JUL  75 


SURF  TEMP  SURF  SAL  BOT  TEMP  ROT  SAL  OEPTH  SED  TEMP  TIME  ON  TIME  OFF 


30.  0 

SEDIMENTS:  GRAY  CLAY 

1 1 

.0 

26  .0 

1150 

1245 

SPECIES 

R FPL  ICATES 

— 

1 

AOLT 

YNG 

2 

AOLT 

YNG 

3 

AOLT 

YNG 

4 

ADLT  YNG 

5 

ADIT 

TNG 

1 

HED10MASTUS  C AL 1 FORN1 ENS1  S 

224 

2 72 

368 

2 

MAGELONA  SP 

1 12 

16 

224 

16 

352 

3 

PRICNOSPIO  PINNATA 

1 60 

16 

l 12 

16 

64 

4 

DIOPATRA  CUPREA 

48 

48 

16 

64 

80 

5 

SIGAMPRA  MASS  I 

32 

16 

16 

128 

6 

C OSSURA  DELTA  " 

80 

48 

64 

7 

NEMERTEA  (YFLLOW  BANDFD) 

32 

48 

64 

8 

ANC1 STROSYLL I S JONES  I 

112 

9 

IUURRINERIS  TENUIS 

16 

16 

16 

48 

10 

CE°EPP  ATULUS  LACTEUS 

48 

48 

1 1 

A 8 R A AFOUALIS 

16 

16 

48 

12 

NUCULANA  CONCENTRICA 

32 

32 

13 

L ISTR  IFLLA  SP 

32 

14 

NOTOMASTUS  LATFRICFUS 

16 

16 

15 

NEMERTEA  (YELLOW  C PURPLEI 

16 

16 

16 

AMPELISCA  aboita 

16 

17 

ANACHIS  OflFSA 

16 

18 

CALLIANASSA  latispina 

16 

19 

ARICIDEA  SP 

16 

20 

CLYMFNFLLA  ZONAL  I S 

16 

21 

L EP  IDASTHEN IA  SP 

16 

22 

spiochaetcpterus  oculatus 

16 

23 

GYPTIS  VI  T TATA 

16 

24 

N ASS  AR 1 US  ACUTUS 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

672 

64 

96 

944 

112 

80  16 

1312 

128 

TABLE  E5 

EXPFR!“FNTAL  STUDY  PFNTHIC  CATA:  PRC-0 I SPCS Al  PHASE  SAMPLES. 

N'JMSFR  OF  INDIVIDUAL  S/SQ.M.  OF  EACH  SPECIES  CCLLECIED  AT  STATION  2-4  ON  14  JUL  75 


SURF  TEMP  SURF  SAL  BCT  TEMP  POT  SAL  CFPTH  SED  TEMP 


SEDIMENTS:  SILT  OVER  SAND  OVER  SOFT  GRAY  CLAY 


TIME  ON  TIME  OFF 


SPECIES 

R FPL ICAT  ES 

_ 1 

2 

3 

4 



aolt 

YNG 

AOLT  YNG 

ADL  T 

YNG 

AOLT 

YNG 

aolt 

1 

R FPL  If  ATFS  NOT  ANALYZED 

* * »*  »*** 

2 

PRICNOSPIO  PINNATA 

1 12 

23  8 

496 

160 

48 

64 

128 

3 

MAGFLONA  SP 

' 240 

240 

48 

176 

4 

MEDIOVASTUS  CAL  I FOR  N I ENS I S 

128 

320 

1 44 

76 

5 

DIOPATRA  CUPRFA 

80 

48 

32 

16 

6 

LUMRRINERIS  TENUIS 

16 

32 

7 

HFMIPHOLIS  FLCNCATA 

32 

48 

16 

8 

apra  AF  DUAL  I S 

80 

16 

0 

GIYCERA  am  fr ICANA 

16 

16 

32 

10 

PHORONIS  ARCHITECT  A 

32 

32 

1 l 

NFRFIS  SP 

32 

16 

1? 

NAT  ICA  PUS  ILL  A 

16 

16 

16 

13 

NASSAPIUS  ACUTUS 

16 

16 

16 

14 

0 W F N I A FUSIFORMIS 

16 

16 

16 

IS 

nerfis  SUCCINFA 

48 

IS 

NE Mr  R TE  A (YELL  DW  BANDEO) 

16 

32 

17 

CFREBRATULUS  LACTEUS 

16 

16 

IR 

MiJLINIA  LATERALIS 

16 

16 

17 

PHASCOLION  STROMBI 

16 

16 

20 

PSEUDE jRYTHOE  Amr|GUA 

16 

16 

21 

SICAMBRA  tfntaculata 

16 

16 

22 

NOTOMASTUS  LATERICEUS 

16 

16 

2 3 

N1N0E  N l GR I ° E S 

32 

24 

ceratccephale  SP. 

16 

25 

A M P EL  ISCA  ABDI TA 

16 

26 

CLYMENELLA  zonal  IS 

27 

TFRE3RA  PROTEXTA 

16 

28 

POR  TUN  I DAE 

16 

27 

ELFCTRA  CRUSTULENTA  (COL) 

16 

30 

MICPCPHOLIS  ATRA 

16 

31 

AMOHARETE  (EYESI 

16 

32 

POL  YDCRA  SOCIAL  IS 

16 

13 

GLYCINOE  solitaria 

16 

34 

NFMfRTEA  (YELLOW  c purplei 

16 

35 

ANC 1 STROSYLLI  S HART“ANAE 

16 

36 

STHENFLAI S BOA 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

736 

572 

1152 

240 

448 

144 

624 

TABLE  E6 

EXPERIMENTAL  STUDY  BENTHIC  DATA:  PRE-DISPOSAL  PHASE  SAMPLES. 

NUMBER  OF  INOI  VI  DUAL  S/SO.  M.  OF  EACH  SPECIES  COLLECTED  AT  STATION  2-5  ON  14  JUl  75 
S'JRF  TEMP  SURF  SAL  BOT  TEMP  ROT  SAL  DEPTH  SE  D TEMP  TIME  ON  TIME  OFF 

30.0  10.0  26.0  1345  1420 

SEDIMENTS:  BROWN  SILT  OVER  SAND'OVER  GRAY  CLAY 

SPECIES  REPLICATES 

1 2 " 3 T~  5 


ADLT 

YNG 

ADLT  YNG 

ADLT 

YNG 

ADLT 

YNG 

ADLT 

YNG 

1 

REPLICATES  NOT  ANALYZED 

* * * * 

S*  ** 

2 

MED 10M  ASTUS  CAL  IFORN  IENSIS 

80 

128 

416 

3 

MAGELCNA  SP 

128 

64 

384 

4 

PRIONOSPIO  PINNATA 

64 

96 

32 

32 

224 

5 

LUMRRINFRIS  TENUIS 

16 

64 

32 

80 

6 

CIYMFNFLLA  ZONALIS 

144 

7 

NE"ERTFA  (YELLOW  BANDED) 

32 

96 

8 

NOTCMASTUS  LATFRICEUS 

16 

32 

64 

9 

PHORONI  s archi TEC  ta 

32 

64 

10 

HEM  IPHOt  IS  FLONGAT A 

32 

48 

1 1 

DIOPATRA  CUPREA 

16 

32 

16 

12 

SPIOPHANFS  BOMB  Y X 

32 

32 

13 

MICROPHCL IS  ATRA 

32 

16 

14 

CFRTBRATULUS  LACTEUS 

16 

16 

16 

15 

T ELL INA  VERS  1 COL  OR 

32 

16 

ANC 1ST RCSYLL I S J0NFS1 

16 

16 

17 

NEREIS  SP 

16 

16 

10 

AMPEL ISCA  ABDITA 

16 

16 

19 

CLYCER&  AMFRICANA 

16 

16 

20 

NEMERTFA  (YFLLOW  £ PURPLE) 

32 

21 

OWEN  I A FUSIFORMIS 

32 

22 

LEP1DCPA  BENEOtCTI 

16 

23 

GLYCINOE  SOL  I T AR I A 

16 

24 

THARYX  SET  1 ge  r A 

16 

26 

ARICIDEA  SP 

16 

26 

NEPHTYS  PICTA 

16 

27 

AGLACPHAMUS  verrilli 

16 

2B 

PANOORA  TR1LINEATA 

16 

29 

ANACHIS  OBESA 

16 

30 

SOLE  N VI  RIOIS 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 


400  25t 


416 


80 


1648  192 


TABLE  £7 

EXPERIMENTAL  STUDY  BENTHIC  DATA:  PRE-DISPOSAL  PHASE  SAMPLES. 

NUMBER  OF  I NDI  VI  OiJALS/SC.  «.  OF  EACH  SPECIES  COLUECTFO  AT  STATION  IS- 1 ON  26  JUL  75 
SURF  TEMP  SURF  SAL  Bt)T  TEMP  BOT  SAL  DEPTH  SED  TEMP  TIME  ON  TIME  OFF 


30.0  3? .0  28.5 

27.5  1660  1710 

SIOTMENTS:  NO  RFCORO 

• 

SPEC  IFS 

RE  PL  ICATES 

1 2 3 A 5 

ADLT 

YNG 

ADLT 

YNG 

ADLT 

YNG 

ADLT 

YNG 

ADLT 

YNG 

1 

MAGELCNA  SP 

688 

680 

32 

528 

368 

32 

272 

2 

PR  IONOSPIO  PINNA TA 

160 

352 

112 

68 

80 

80 

368 

3 

DIDPATRA  CUPREA 

128 

96 

66 

66 

128 

68 

176 

16 

A 

MEOIC“ASTUS  CALI FCRNIENSIS 

96 

256 

80 

96 

68 

5 

HEM I PHOL IS  ELONGATA 

160 

68 

160 

166 

A 

NEREIS  SP 

16 

32 

68 

66 

16 

96 

32 

16 

7 

SPIOPHANFS  BOMB  YX 

2 56 

16 

a 

NEREIS  SUCCINFA 

128 

16 

16 

68 

32 

0 

GLYCTAOE  SOLITARIA 

16 

3? 

32 

66 

10 

R AS  ANTH'JS  0 AP  I FORM!  S 

16 

68 

66 

1 1 

NEMERTFA  (YELLOW  HANDED) 

32 

16 

68 

32 

12 

NOTnuA  S TIJS  LATFRICFUS 

32 

68 

32 

13 

AMOELISCA  AHDITA 

32 

32 

16 

1 A 

nwc  N I A EUSIFORMIS 

68 

16 

16 

15 

APS  A AFQUAI  T S 

6 8 

32 

1 6 

STHENFLAIS  PDA 

32 

68 

1 7 

ANAnARA  TRANSVERSA 

32 

32 

16 

IB 

CFPEBRATULUS  LACTEUS 

16 

32 

16 

16 

IP 

OUNODACTIS  TEXENSIS 

16 

16 

32 

16 

20 

THARYX  SETIGERA 

32 

16 

21 

SPIOCHAFTOPTERIJS  oculatus 

16 

16 

16 

22 

natica  DUSILLA 

16 

32 

23 

L UMBR 1NFR I S TFNU1  S 

16 

16 

16 

2 A 

NFMFRTEA  (YELLOW  £ PURPLE! 

32 

25 

GLYCEPA  AMFR[CANA 

16 

16 

26 

BALANOGLOSSilS 

32 

27 

NEMERTFA  (YFLLOW  £ PROWN) 

16 

16 

?R 

NASSARI US  ACUTUS 

16 

16 

29 

DEC  APQOA  (POST  LARVA) 

32 

30 

TELLINA  IRIS 

32 

31 

ANFMONc  A 

16 

16 

32 

INCFRTAE  SEOIS 

16 

33 

MALACCCEROS  Sp 

16 

3A 

PINNI  XA  CRI  STA  TA 

16 

35 

NE°HTYS  MAGELLANICA 

16 

36 

LUNARCA  OVAL  IS 

16 

37 

AW  1C  IDEA  SP 

16 

3 a 

NOTOMASTUS  HEMIPODUS 

16 

39 

ANCI STRCSYLLI S JCNFSI 

lb 

TOTAL  NUMBFP  OF  INDIVIDUALS 

1 5C6 

800 

992 

63? 

912 

80 

1232 

616 

768 

752 

tab  LF  E8 

EXPERIMENTAL  STUDY  BFNTHIC  DATA:  PRE-DISPCSAL  PHASE  SAMPLES. 

NUMBER  OF  INDIVIDUALS/SO. M.  OF  FACH  SPECIES  COLLECTED  AT  STATION  15-2  CN  25  JUL  75 
SURF  T E HP  SURF  SAL  BOT  TEMP  3DT  SAL  DEPTH  SED  TEMP  TIME  ON  TI«E  OFF 

33.0  10.0  1500  1520 

SE D I MC  NT S : SHF L L AND  SAND  OVER  GRAY  CLAY 

SPECIES  REPLICATES 

' t ‘ T~  3 4 5 


aolt 

YNG 

adlt 

YNG 

AOLT 

YNG 

AOLT 

YNG 

ADLT 

YNG 

1 

PRICNOSPIO  PINNATA 

608 

256 

3 84 

96 

64 

192 

112 

208 

2 

KAGELONA  SP 

192 

3 84 

112 

592 

16 

448 

3 

MFD  IoM  AS TlJS  CAL  IFOPN  IENS  IS 

128 

32 

48 

288 

4 

9 1 OP A TR  A CUPRFA 

48 

64 

16 

64 

32 

144 

32 

16 

16 

5 

NFMERTEA  1 YELLOW  SANOED) 

16 

96 

32 

32 

32 

6 

S I GAM0R  A TFNTACULATA 

48 

16 

32 

64 

7 

GLYCINDE  SOLI  tar  I a 

48 

48 

32 

8 

NEREIS  SUCCINFA 

32 

16 

1 6 

16 

16 

9 

LUMBPINFP.1S  TENUIS 

16 

48 

32 

10 

NEREIS  SP 

32 

16 

16 

1 1 

CE  R E 3R  ATUL  US  LACTFUS 

16 

32 

12 

BUNODACTIS  TEXFNSIS 

16 

16 

16 

1 3 

TELL  INA  VER  SICOLOR 

48 

1 4 

ANCISTROSYLL IS  JONFS I 

16 

16 

16 

1 5 

P Sr UDE UR YTHOe  A«?IGUA 

16 

16 

15 

call  1NECTES  S IM  R IS 

16 

16 

1 7 

APRA  APQUALIS 

16 

16 

1R 

NA  SSAR ! US  ACUTUS 

16 

19 

EOWARCSIA  SP 

16 

20 

DR  I L ONE  RF 1 S MAGNA 

16 

21 

P INN  I XA  CR I STA  TA 

16 

22 

PFLECYPODA 

16 

23 

PINNIJTA  LUN71 

16 

24 

SPIOPHANFS  BOMBVX 

16 

25 

clymenflla  ZONALIS 

16 

26 

ARPFL  ISCA  ABDI TA 

16 

27 

NEMERTFA  (YELL  OW  C PURPLE) 

16 

28 

GRURPULEPIS  SP 

16 

29 

GYPTIS  VITTATA 

16 

30 

PHOBON ts  APCH IT  FCT  A 

16 

TOTAL  NUuBEO  OF  INDIVIDUALS 

912 

334 

1136 

192 

336 

208 

1200 

96 

992 

384 

TABLE  E9 

c XP FR I ME N TAl  STUDY  BFNTUIC  DATA:  PRE-DISPOSAL  PHASF  SAMPLES. 

NUMBER  OF  INDIV IDUALS/SO.N.  OF  FACH  SPECIES  COLLECTED  AT  station  15-3  ON  25  JUL  75 


SURF  TE“P  SURF  SAL 

BCT  TEMP  BCT  SAL 

DEPTH 

S FO  T EMP  T I, me  ON 

T IMF  OFF 

30.0  32.0 

28.5 

10.0 

28.  0 1600 

1630 

SEDIMENTS:  SAND  AND 

SHELL 

SPEC  IES 

REPl  ICAT  ES 

i" 

2 “3 

4 

adlt 

yng 

ADLT 

YNG 

ADLT 

YNG 

ADL  T 

YNG 

ADL  T 

YNG 

1 

MAGELONA  SP 

155 

368 

65 

176 

532 

65 

608 

2 

PRICNOSPID  PINNATA 

368 

32 

225 

160 

225 

1 60 

80 

3 

MED  JOuA  STUS  CALIF 0°NIENSI S 

80 

32 

80 

~ 58 

160 

5 

DIOPATRA  CUPREA 

16 

16 

80 

16 

32 

32 

5 

NEREIS  SP 

128 

16 

58 

6 

GLYCINDE  SOL  ITAR  IA 

16 

16 

32 

16 

16 

7 

NEREIS  SUCCINEA 

32 

16 

16 

16 

8 

NEMERTEA  (YELLOW  BANDED! 

32 

32 

D 

S I GAM  PR  A T FNT  ACULATA 

16 

32 

10 

OWFNIA  FUSIFOR«IS 

32 

16 

1 1 

L IJM3P  1NFR  I S TENUIS 

16 

32 

12 

NOTOMASTUS  HFMIPnOOS 

16 

16 

16 

13 

B’JNODACTIS  TEXFNSIS 

16 

16 

15 

THARYX  SET l GER  A 

16 

16 

1 5 

notomastus  latericfus 

32 

15 

AGl  AOPHAMUS  VFRR I LI  I 

16 

16 

1 7 

PARANTHIIS  RAPIFORMIS 

32 

1 8 

A WPE  L I SC  A APDITA 

16 

16 

ID  AR IC IDEA  SP 
?0  STHENELAIS  POA 

21  HR“!PHOLIS  PL°NOATA 

22  CEREPRATULOS  LACTFUS 

23  LFPIOASTHCNTA  SP 
25  NEPHTYS  PICTA 

25  PS EUDEURYTMOE  AM 8 I GUA 
25  amoharETF.  (FYFS) 

27  COROPHIUM  ACHEPUSICUM 
2 P NINOE  NIGRIRES 

NE“ERTEA  (YELLOW  C P R OW  N I 
MIJL  IN  I A LATFRALI  S 
M AGELCNA  P IOJ  A I 
ANADARA  TRANSVERSA 
pc  CT  INARI A GOME  Dll 
ASYCHIS  ELONGATA 
35  RRTLONFRFIS  LONGA 
35  SPIOPHANES  93M3YX 

37  CLY-ENFLLA  2DNALIS 

38  SP  IOCHAE  TOP  TERUS  OCULATIJS 
3D 

50 

51  PSCODOPOI  YPORA  SP 


16 


32 

32 

32 

15 


16 


2D 

30 

31 

32 

33 
35 


16 

16 

16 

16 

16 

16 


16 


16 

16 

16 


16 


MALACCCEROS  SP 
A3  R A AF  QUA!  I S 
PScUDOPOI  YPORA 


16 

16 

16 

16 

16 


16 


T n T A L NUMPFR  OF  INDIVIDUALS 


688 


D 6 


16 

1083 


80 


512  288 


1008  112 


955  128 


....  — ' 


— . - - - 


TABLE  E10 

experimental  study  benthic  data:  pre-disposal  phase  samples. 

number  OF  INDI  VI  DUAL  S/SO.  M.  OF  EACH  SPECIES  COLLECTED  AT  STATION  15-4  ON  25  JUL  75 


SUP.F  TE«P 

SURF  SAL  ROT  TEMP  30T  SAL 

DEPTH 

SED  TEMP 

T 1 ME  ON 

TIME  OFF 

S ED  IMENTS: 

34 . 0 

SHELL  ANO  SAND  OVER  GRAY  CLAY 

1 0.0 

1530 

1545 

SPFCIFS  REPLICATES 


— 

1 

2 

3 

4 

5 

ADLT 

YNG 

ADLT 

ynt. 

ADLT 

YNG 

ADLT 

YNG 

ADLT 

YNG 

1 

PRIONOSPIO  PINNATA 

288 

3 04 

128 

1184 

144 

1 12 

96 

496 

160 

2 

mediomastus  cal  ieorn iensis 

8 00 

688 

16 

112 

3 

MAGELCNA  sp 

528 

224 

112 

80 

288 

A 

BALA  NOG!  OSSUS 

752 

112 

64 

5 

OIOPATRA  CUPREA 

80 

112 

32 

96 

6 

SI OAMBRA  TFNTACULATA 

80 

96 

48 

96 

7 

CEREBRATULUS  IACTFUS 

288 

8 

OHOROMS  ARCHITECTA 

16 

256 

9 

NFMERTEA  (YELLOW  BANDED! 

16 

80 

48 

16 

80 

10 

N F R E I S S P 

48 

32 

16 

32 

1 1 

NASSARIUS  ACUTUS 

48 

16 

48 

16 

12 

NEREIS  SUCCINEA 

128 

13 

AMPEL1SCA  ABD1TA 

32 

48 

32 

14 

GLYCINDF  SOLI T ARIA 

16 

64 

16 

1 6 

1 5 

A BR  A AEOUALIS 

16 

16 

1 6 

32 

It 

LEPlOASTHtNI A SP 

80 

17 

OWE  NI A FUSI FOR “I S 

48 

16 

ia 

S PIOCHAFTOPT FRUS  OCULATUS 

16 

32 

14 

HFMIPHOUS  flongata 

48 

20 

NATICA  PUSILLA 

32 

16 

21 

ljmrrinfris  tenuis 

48 

22 

NINCE  N1GRIPES 

32 

23 

P INN  I XA  CR I STATA 

32 

24 

PSEUOFURY THOF  AM 8 IGUA 

32 

25 

DRI L CNF  RF I S LONGA 

16 

26 

Af4  AO  AR  A TR  AN  SVE°  SA 

16 

27 

PANOPFUS  TURGIDUS 

16 

2B 

CLYMENELLA  ZONALIS 

16 

29 

TFREPRA  PROTEXTA 

1 6 

30 

NfmfrtFA  (YELLOW  t PURPLE) 

16 

31 

ANACHIS  OBESA 

16 

32 

A-PHARETE  (EYES) 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

880 

992 

1520 

1424 

2080 

432 

304 

3 04 

992 

448 

TABLE  Ell 

FXPFR IMFNTAL  STUDY  BENTHIC  DATA:  PRE-DISPOSAL  PHASF  SAMPLES. 

N J “ -8  E R OF  INOIV IDUAL S^SQ .M.  OF  FACH  SPEC  IF  S COLLECTED  AT  STATION  15-5  ON  73  JUL  75 
SURF  TFMP  SURE  SAL  BCT  TEMP  BCT  SAL  DEPTH  SED  T FMP  TIME  ON  TIME  OFF 

30.0  31.0”  ?9.0  10. 0 78.0  1600  1 665  ~ 

SEDIMENTS:  SAND  AND  SF^ELL 

SPECIES  REPLICATES 

r ‘ 2 3 A 5 


ADLT 

YNG 

AOIT 

YNG 

ADLT 

YNG 

ADLT 

YNG 

ADLT 

YNG 

1 

MEDIOMASTUS  CAL IFCPN 1ENSIS 

1120 

1328 

880 

7 52 

6 56 

7 

PRICNOSPIO  PJNNATA 

528 

80 

197 

672 

288 

2 72 

680 

306 

3 

MAO  EL  ON A SP 

112 

260 

l 66 

166 

288 

68 

A 

NEREIS  SP 

1 12 

A 8 

16 

96 

66 

260 

96 

5 

OIDPATRA  CUPREA 

BO 

1 12 

32 

32 

16 

16 

16 

16 

6 

HEMIPHDL1S  elongata 

1 92 

32 

16 

16 

7 

NERFIS  SUCC1NEA 

176 

16 

68 

16 

8 

A MpE  L I SC  A ABDITA 

80 

68 

16 

68 

9 

A BRA  AEO'JAl  IS 

68 

32 

32 

16 

16 

10 

THAPYX  SFTIGERA 

68 

32 

32 

1 1 

balanoglossus 

69 

32 

32 

1? 

GLYC  INDE  SOL  IT  AR  IA 

32 

16 

32 

16 

I 3 

LU“BRINCRIS  TFNUIS 

16 

32 

16 

32 

1A 

B'JNODACTIS  TEXENSIS 

32 

32 

1 5 

S IGAM8RA  TENT  ACULAT A 

16 

16 

32 

1 6 

AGLACPHAMUS  VFRR1ILI 

16 

16 

32 

17 

CF°F°RATULUS  l ACTFUS 

16 

32 

16 

1 8 

°S  FUOEUR Y THDE  A * B I OU  A 

68 

’ ‘ - ' - 



19 

PARANTHUS  RAPIFOR-TS 

16 

16 

70 

NEMFPTEA  (YELLOW  PANOED) 

16 

16 

21 

SPIOCHAETCPTERUS  TCULAUIS 

16 

16 

22 

STHENFLAI s BOA 

16 

73 

GRU 0 EUL  E P IS  SP 

16 

2* 

NASSARIUS  ACUTUS 

16 

25 

THYONF  BRIARE'JS 

16 

26 

GLYCERA  AMERICANA 

16 

27 

XANTHIDAE 

16 

28 

P INN  I XA  CR 1ST ATA 

16 

29 

TELL INIDAF 

16 

30 

CALLINFCTES  SIMILIS 

16 

— 

31 

NATICA  PUSILLA 

16 

37 

LFPIDASTHENI A SP 

16 

33 

Mil ACOCEPOS  SP 

16 

3A 

STYLOCHUS  FLLIPTtCUS 

16 

36 

TFLLtNA  IRTS 

16 

36 

AR IC IDEA  SP 

16 

37 

0WC  NI A FUSIFDRMIS 

16 

38 

MAGELONA  R10JAI 

16 

39 

PISTA  CRIST  AT  A 

16 

AO  LEPIDOPA  BCNEDICT1  IS 

126A  86A  1552  192 


TOTAL  NUMBER  nF  INDIVIDUALS 


1 6 16  1232  1888  517 


1792  576 


table  E I 2 

EXPERIMENTAL  STUOY  BEWTHIC  DATA:  PPE-0  I SPCSA l PHASE  SAMPLES. 

NUMBER  Of  lNDlVIOUALS^YSQ.M.  DF  EACH  SPECIES  COLLECTED  AT  STATION  15-1  PN  72  JUL  75 
SURE  TEMP  SURF  SAL  EWDT  TEMP  BDT  SAL  DEPTH  SFD  TEMP  TIME  ON  TI«E  OFF 

28. S 31. 0 .78.5  • 15.0  28.0  815  930 

SEDIMENTS:  GRAY  SANDY  MUD 

SPECIES  REPLICATES 


1 

2 

3 

5 

5 

ADIT 

YNG 

AOIT 

YNG 

ADIT 

YNG 

ADLT 

YNG 

ADIT 

YNG 

1 

8AL  ANCGLOSSUS 

2352 

2576 

1296 

2288 

3265 

2 

l FP 1DASTMENI A sp 

532 

385 

128 

288 

96 

560 

176 

1 

m A Gfl nN  A SP 

305 

1 76 

2 08 

1 92 

256 

4 

PI  NNI  X A CRI  ST  AT  A 

65 

2 72 

128 

96 

32 

58 

4 ft 

128 

BO 

225 

5 

PHORON  I S ARCH!  TEC  IA 

580 

80 

32 

176 

192 

6 

S 1 G A m a a A WAS  SI 

1 12 

l 12 

58 

32 

225 

58 

65 

3 05 

7 

ABBA  AE DUAL  IS 

16 

128 

128 

16 

160 

16 

288 

R 

LIMOR 1NERI S TENUIS 

16 

112 

32 

112 

65 

16 

96 

32 

58 

9 

01  no  *T  9 A r.UPPf  A 

l 12 

16 

5 8 

16 

58 

16 

112 

96 

10 

HE “1  PHOLI  S E LONGA* A 

16 

16 

16 

58 

65 

305 

1 1 

“FniPMASTUS  cal  IETWN  IfNSIS 

80 

16 

96 

96 

12 

CE»E  8°  A Till  US  1 AC  TEUS 

32 

32 

32 

65 

96 

32 

13 

PARAMYA  SUBOVATA 

I 76 

32 

15 

N1NDE  N 1 PR  1 P E S 

16 

65 

32 

58 

16 

1 A 

PRl^STSPin  PtNNATA 

16 

16 

58 

58 

16 

1 Ei 

SIP.AMftRA  TEN1ACUL4TA 

58 

32 

32 

32 

17 

“YSE  l l A PL  ANUI  AT  A 

16 

32 

16 

16 

58 

in 

NUCULANA  CDNCENTPICA 

32 

32 

16 

32 

19 

CL  YMfNf LI  A TDRODATA  CAL  IDA 

32 

16 

16 

58 

20 

MJCROPHOt IS  ATRA 

RQ 

21 

NASCAR  I US  ACUTUS 

32 

16 

16 

16 

22 

NFPHTYS  picta 

32 

32 

16 

23 

C L Y"E  Nf  L 1 A 7DNA1  I S 

16 

32 

32 

25 

AMR  E I I SCA  ABO! TA 

58 

16 

25 

NLME»TEA  (YFILDW  BANDEC1 

16 

32 

16 

26 

PHASCOLIDN  strcmbi 

32 

16 

16 

27 

NAT1CA  PlISILLA 

16 

16 

16 

28 

tfrebra  prdtexta 

16 

32 

29 

CDSSURA  OFLTA 

32 

16 

30 

NEREIS  SP 

16 

16 

16 

71 

PRIDNCSPIC  CIRRIFFRA 

16 

16 

1 6 

32 

TEIUNA  IRIS 

32 

16 

33 

VOLVUl FLL  A TEXAS  I AN  A 

16 

16 

35 

GLYCINDF  SDL! TAR! A 

16 

16 

35 

BUNODAC TIS  TEXENSIS 

16 

16 

36 

MACO^A  T F NT  A 

16 

16 

37 

PSEUDEURYTHDE  AMBIGUA 

32 

38 

ARIC1DEA  SP 

16 

16 

19 

GIANT  SPERM 

32 

50 

NO  T0M A S T US  LATERJCFUS 

16 

16 

51 

GLYCERA  AMERICANA 

16 

16 

52 

CALLIANASSA  AC.ANTHGCH1RUS 

16 

53 

PECTINARIA  GDULDII 

16 

44 

NOTOMASTUS  HEM  IPDOUS 

16 

55 

PFTRICCLA  PHOL ADIFTRMIS 

1 6 

46 

ANACHIS  DBESA 

16 

57 

SQUILL  A EMPJSA 

16 

48 

NF  RE  1 S SUCC!  NF  A 

16 

49 

CRFPIPUIA  SP 

16 

50 

VI TR I NFL  L A HEL ICOIOEA 

16 

51 

NEMprtca  IYFLLCW  t PURPLE) 

16 

52 

ST  Yl  OCHIIS  FLL  IPT  ICUS 

16 

53 

DOS  INI  A DISCUS 

16 

55 

PANOPEUS  TtIRG  I DUS 

16 

55 

C ANT  E-ARUS  CANCELIARIUS 

16 

56 

ANADAOA  TRANSVFRSA 

1 6 

57 

LFPIDONOTUS  SUB  LE  VI S 

16 

58 

ANCISTROSYLL IS  JDNFSI 

16 

59 

GRAPSI^AF 

16 

60 

AMPHARETE  (EYES) 

16 

61 

ANEMONE  UN  TO 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

37  28 

1 536 

3296 

1088 

2058 

560 

35  25 

1008 

5832 

1696 

r 


1 


T A BL  E E 1 3 

EXPERIMENTAL  STUDY  BENTHIC  CATA:  PRF-DISPOSAL  PHASE  SAMPLES. 

NUMBER  OF  INDI  VI  DUAL  S/SO. M.  OF  EACH  SPFCIES  CCLLECTED  AT  STATION  14-2  ON  22  JUL  75 


SURF  TFMP  SURF  SAL  BpT  TEMP  BOT 

SAL 

OEPTH  SEO  TEMP 

TIME  ON 

TIME 

OFF 

2 B. 

.5  31.0  28.5 

15 

.0 

28  .0 

1255 

1325 

SEDIMENTS:  GRAY  MUD 

SPEC IES 

RE  PL ICATES 

- 

l 

2 

3 

5 

5 



ADL  T 

YNG 

ADL  T 

YNG 

AD  L T 

YNG 

AOLT 

YNG 

AOLT 

YNG 

1 

MAGELONA  SP 

128 

250 

80 

128 

336 

80 

? 

LUMORINERtS  TENUIS 

155 

58 

65 

16 

145 

112 

112 

3 

NUCULANA  CONCFNTRICA 

) l 2 

176 

96 

160 

A 

VI TR INFLLA  HELICOIDEA 

16 

506 

5 

PARA  mv  A SUROVATA 

305 

6 

didpatra  <-"'■><- 

32 

58 

32 

16 

16 

58 

48 

64 

7 

PR  10 

1 6 

96 

16 

96 

8 

NI  NOE 

32 

58 

32 

16 

48 

16 

0 

AMPFL1SL*.  ~ 

32 

32 

16 

32 

10 

VOLVULELLA  TEX.  ,A 

32 

32 

32 

1 1 

MICROPHOLIS  ATPA 

58 

16 

16 

16 

12 

CFRFBRATUIUS  IACTEUS 

80 

16 

1 3 

SI  GAM  BRA  TENTACULATA 

58 

32 

14 

MEDI 0MA  STUS  CALI FORNIENSIS 

16 

32 

16 

16 

15 

GL  YC  I NDE  SOU  TAR  I A 

16 

16 

16 

16 

lb 

A3R4  AECL/ALTS 

16 

16 

16 

17 

NATICA  PUSILLA 

53 

18 

AMPHARETE  ieyesi 

16 

16 

16 

19 

NEMERTEA  (YELLOW  BANDED) 

32 

16 

20 

HFMIPHOLIS  ELONGATA 

16 

16 

21 

ANCISTROSYLL  IS  JONES  I 

l 6 

1 6 

22 

COSSURA  OFLTA 

16 

16 

23 

GIANT  SPERM 

32 

2 A 

ANTICLIMAX  PILSBRY! 

32 

25 

NPPHTYS  INCISA 

16 

2b 

ANACHIS  OBFSA 

16 

27 

LFPIDASTHFNIA  SP 

16 

28 

PINNI  XA  CR I STA  TA 

16 

2 9 

S PIOCHAETOPTERIIS  OCULATUS 

16 

30 

NASSARIUS  ACUTUS 

16 

31 

NOTOMASTUS  LATERICEUS 

16 

32 

ARICIDEA  SP 

16 

33 

NEMERTEA  (YELLOW  G PURPLE) 

16 

3A 

OWENIA  FUS  T FORM  I S 

16 

35 

ANADARA  TRANSVFRSA 

16 

35 

GLYCFPA  AMERICANA 

16 

37 

FLECTRA  SP  I COL  ON  I F S ) 

16 

33 

TFREBRA  PROTFXTA 

16 

3D 

NEREIS  SP 

16 

AO 

GYPT  IS  V ITTATA 

16 

A 1 

C L YMC  Nc  LLA  70NALIS 

16 

A2 

L UN ARC  A OVAL  IS 

16 

A3 

SIGAMBRA  WASSI 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

A 1 6 

560 

9 60 

865 

192 

256 

272 

432 

816 

22  4 

J 

k 


r 


TABLF  E 1 4 

E XPFRI  wruTAL  STUDY  BFNTHIC  CAT  A:  PRE-CISPOSAL  PHASE  SAMPLES. 

NUMBER  OF  INDI VI  DUAL  S/SO*  M.  OF  EACH  SPECIES  COLLECTED  AT  STATION  1 A -3  ON  22  JUL  75 
SURF  TEMP  SURF  SAL  BOT  TEMP  BCT  SAL  DEPTH  SED  TEMP  TIME  ON  TIME  OFF 

29.0  31.0  2B.5  19.0  28.0  1195  1235 

SEDIMENTS:  CLAY  WITH  SAND  AND  SHELL 

SPFCIES  ' REPLICATES 

1 2 3 9 5 


ADLT 

YNG 

ACLT 

YNG 

AOLT 

YNG 

ADLT 

YNG 

AOLT 

YNG 

1 

MAGELONA  SP 

592 

800 

912 

1298 

592 

2 

NUCULANA  CONCFNTRICA 

228 

96 

68 

2 72 

368 

3 

LUM8SINFRIS  TFNUIS 

290 

160 

16 

176 

256 

98 

9 

S IGAM  BRA  WASS  I 

160 

16 

88 

320 

5 

PRI ONCSPIP  PI NNATA 

32 

16 

160 

69 

192 

8 

A BRA  AEQUAI.1S 

32 

32 

80 

128 

96 

7 

AMPFL  ISCA  ABOIT  A 

68 

88 

16 

112 

96 

8 

MI  NOE  NIGRIPES 

lb 

16 

16 

69 

112 

68 

16 

32 

9 

NASSAR1US  ACUTUS 

98 

32 

32 

128 

16 

32 

10 

DIOPATRA  CU  DR  E A 

69 

32 

32 

88 

88 

69 

11 

SIGAMRRA  TFNTACULATA 

32 

188 

32 

68 

12 

MFDIOMASTUS  C AL  I FORM  I ENS I S 

16 

128 

1 6 

96 

13 

NE Rc  IS  SP 

16 

16 

88 

16 

112 

19 

VOL  VI JL  CL  L A TEXASIANA 

32 

16 

112 

32 

15 

PHORCNIS  ARCHITECTA 

8B 

32 

32 

68 

16 

COSSURA  DELTA 

16 

32 

32 

16 

80 

17 

GLYC  I NOE  SOI  I T AR  I A 

32 

32 

I 6 

16 

88 

18 

PHASCCL I ON  STROMRI 

16 

lb 

16 

68 

19 

CERC  3RAUILUS  LACTEUS 

88 

88 

20 

M1CR0PH0L IS  ATRA 

32 

32 

16 

16 

21 

NATICA  PUS  ILIA 

16 

32 

32 

22 

TEREBRA  PROTEXTA 

16 

16 

32 

16 

23 

AMPHARETE  IEYES) 

32 

32 

29 

ASYCHIS  F LONG  AT  A 

16 

16 

16 

25 

l EP IOASTHFNIA  SP 

16 

32 

26 

VITR INELLA  HE L ICOIOEA 

32 

27 

AMPHARFTF  acutifrons 

32 

28 

NEREIS  SUCCINEA 

32 

29 

MAGFLCNA  ROSEA 

16 

16 

30 

OWFNI A FUSIFORMIS 

16 

16 

31 

NOT  DM  ASTUS  LATERICEUS 

32 

32 

ANACHIS  0BF  S A 

32 

33 

F°  I TONIUM  M'JLTI  STRIATUM 

32 

39 

CLY  •'E  NFLl  A ZONAL  IS 

32 

35 

DOS! N I A 01 SCUS 

16 

36 

ANAIT1DFS  ERYTHROPHYILUS 

16 

37 

GIANT  SPERM 

16 

38 

NFmcrtFA  (YELLOW  BANDED) 

16 

39 

STHFNELAIS  BOA 

16 

90 

BALANOGLOSSUS 

16 

91 

T UR  BON  I L L A I M TERR  UP  T A 

16 

92 

CIRRATUIUS  HEOGPFTH! 

16 

93 

F LAB- LLIGFRinAE  SP 

16 

98 

TELL  I N A IRIS 

16 

95 

SQ'JILLA  FMPUS  A 

16 

96 

STR^-BI FOR-T S BILINFATA 

16 

87 

PAGUR'JS  ANNUL  IP ES 

16 

88 

CFRATCCEPMALE  SP. 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

989 

898 

576 

896 

1376 

832 

1952 

1872 

1120 

1232 

TARLE  £15 

F XPFRI Mr NTAL  STUDY  BENTHIC  CAT  At  PRE-OISPCS AL  PHASE  SAMPLES. 

NUMBER  OF  INDIVIDUALS/SQ.M.  OF  EACH  SPECIES  CCllECTED  AT  STATION  14-4  ON  22  JUL  75 


SURE  TEMP  SURF  SAl  SOT  TEMP  BOT  SAL  DFPTH  SEO  TEMP  TIME  ON  TIME  OFF 


30. 

.0  31.0  28.5 

99.0 

14 

.0 

28  .0 

1335 

1420 

SEDIMENTS:  SOFT  MUO,  SHELL  AT 

40  CM 

SPECIES 

RFPL ICATES 

i 

2 

3 

4 

— 

5 



ADLT 

yng 

ADLT 

YNG 

AOL  T 

YNG 

ADLT 

YNG 

ADLT 

YNG 

1 

MAGELONA  SP 

64 

32  0 

4 64 

192 

800 

128 

64 

2 

nuculana  CONCFNTRICA 

368 

9b 

96 

288 

240 

3 

LUMBRINER1S  TENUIS 

96 

80 

32 

16 

112 

80 

4 

NINOE  N1GR1PES 

80 

48 

80 

64 

48 

64 

s 

PR  I CNCSP I 0 PINNATA 

240 

16 

6 

CEREBRATULUS  LACTEVJS 

16 

64 

80 

48 

7 

PINNIXA  CRISTATA 

16 

32 

32 

96 

8 

vdlvulella  TFXASIANA 

16 

64 

32 

16 

32 

9 

BAl ANOGLOSSUS 

128 

32 

10 

MEDICMASTUS  C A L I FORN  I ENS 1 S 

144 

n 

ABRA  AFOUAI.IS 

96 

16 

16 

12 

AMPELISCA  ABDITA 

32 

16 

32 

16 

13 

NASS  AMDS  ACUTUS 

32 

16 

16 

32 

14 

LFPIHASTHENIA  SP 

80 

16 

I 5 

S1GAMBRA  TENTACULATA 

16 

1 6 

32 

16 

16 

16 

S I GA  MR  R A MASS! 

16 

16 

48 

17 

GLYCINDE  SOLITARIA 

16 

16 

32 

1 8 

DIOPATRA  cuprea 

16 

32 

16 

IP 

TEREBRA  PROTEXTA 

16 

16 

32 

20 

AMPHARETE  AC’JTIFRONS 

32 

16 

21 

NEREIS  SP 

32 

16 

22 

PH A SCOL 1 ON  STROMBI 

16 

32 

23 

MICROPHOL  IS  ATR  A 

32 

16 

24 

MYSFLLA  PLANULATA 

32 

16 

25 

PHORONI S ARCH  I TEC  TA 

32 

16 

26 

STHFNELAIS  BOA 

48 

27 

NEMERTEA  IYFLI.CW  BANDED 

32 

28 

MAGELONA  ROSEA 

16 

16 

20 

COSSURA  OELTA 

16 

16 

30 

NERE  I S SUCCINFA 

' 32 

31 

VITRINELL A HEL  ICOIOEA 

32 

32 

AMPHARETE  (EYES) 

32 

33 

GLYCERA  AMERICANA 

32 

34 

ANACH1S  OBESA 

16 

35 

C1RRATULUS  HEOGPETHl 

16 

36 

HFMI PHOL I S FLONGA  TA 

16 

37 

XANTHIOAE 

16 

38 

CLY-ENELLA  TORQUATA  CALTOA 

16 

30 

ARMANOIA  AGILIS 

16 

40 

ARICIDEA  SP 

16 

41 

GYPTI  S VI  TTATA 

16 

47 

EUN1CEAC  FA 

16 

43 

EOWAROSIA  SP 

16 

44 

ceratocephale  SP. 

16 

45 

ACTEON  PUNCTDSTP IATUS 

16 

46 

NEPMTYS  picta 

16 

TOTAL  NUMBER  Oc  INDIVIDUALS 

843 

944 

1072 

400 

320 

256 

1040 

672 

864 

160 

I 


TABLE  EI6 

E XPFRI  mfntal  study  bfnthic  cat  a:  pre-disposal  phase  samples. 

NUMBFR  of  INOIVIDUALS/SO.M.  OF  FACH  SPECIES  COLLECTED  AT  STATION  1 A -5  ON  22  JUL  75 


SURF  TEMP  SURF  SAL  BOT  T FMP  BOT 

SAL 

DEPTH  sed  TEMP 

TIME  ON  TIME 

OFF 

29. 0 28.  5 

1A. 

5 

28  .0 

0A5 

1 100 

SEDIMENTS:  THICK  GRAY  CLAY,  LITTLE  SAND 

— 

— 

SPECIES 

R FPL  ICATES 

1 

2 

3 

A 

5 

AOLT 

YNG 

ADLT 

YNG 

AOLT 

YNG 

ADLT 

YNG 

ADLT 

YNG 

1 MAGELONA  SP 

2A0 

22A 

1 AA 

22A 

80 

2 LUMPRINERIS  TENUIS 

06 

A 8 

BO 

128 

A 8 

3 NUCULANA  CONCENTRICA 

112 

160 

A8 

A CEREBP.ATULUS  I.ACTEUS 

6 A 

80 

16 

06 

16 

5 DIOPATRA  CUPREA 

32 

AS 

AR 

A8 

32 

A8 

6 sigambra  tfntaculata 

32 

112 

16 

32 

16 

7 S IGAMRRA  WASS I 

16 

32 

16 

32 

6A 

B MFDIPMASTUS  C AL I FORNI FNSI S 

A8 

32 

16 

16 

16 

9 VOLVULFLLA  TEXASIANA 

32 

16 

16 

6A 

10  AMPELISCA  abdita 

16 

16 

06 

11  MYSFLLA  PLANULATA 

128 

12  PRIONOSPIO  PINNATA 

16 

6 A 

16 

16 

13  ABRA  AEOUALIS 

16 

16 

32 

A 8 

1 A LEPIDASTHENIA  SP 

112 

15  PINNIXA  CRISTATA 

30 

16 

IS  PHASCOLIPN  STRO“BI 

32 

16 

16 

32 

1 7 GL  YC  INDE  SOL  I TAR  I A 

16 

32 

32 

lfl  NINCE  NIGRIPES 

16 

32 

16 

16 

ID  BALANOGLOSSUS 

80 

20  M ICROPHOL IS  ATRA 

16 

16 

16 

16 

21  PHOROMS  ARCHIT^CTA 

AS 

22  NASSAR I US  ACUTUS 

16 

16 

16 

23  TEREBRA  PROTEXTA 

16 

32 

2 A STHFNFLAIS  BOA 

16 

16 

25  V ITRINFLLA  HEL I CO  IDEA 

16 

16 

26  PALEONOTUS  HETEROSETA 

16 

27  NEREIS  SP 

16 

28  CEREBRATULUS  LURIDUS 

16 

20  CIRRATULUS  HEOGPETHI 

16 

30  NF»E I S SUCC INEA 

16 

31  AMPHARETF  acutifrons 

16 

. 32  ANACHI S OBF  SA 

16 

33  LUNARCA  OVAL  I S 

16 

3A  ANCISTROSYLL IS  jonesi 

16 

35  NATICA  PUSILLA 

16 

36  MAGELONA  ROSEA 

16 

37  SQUILLA  EMPUSA 

16 

3B  INCFRTAE  SEOl  S 

16 

30  SCOIOPLOS  SP 

16 

TOTAL  NUMBER  Oc  INDIVIDUALS 

672 

336 

5 76 

AA  8 

352 

2 AO 

A 80 

AAR 

502 

160 

L 


r~ 


T ABLE  E l 7 

FXPrRlMCNTAL  STUDY  REM.THIC  HAT  A:  PRE-DISPOSAL  PHASE  SAMPLES. 

NUMBER  of  INDIVIDUAL  S/SO.M.  OF  EACH  SPECIES  COLLECTED  AT  STATION'  12-1  ON  21  JUL  75 


SURF  TEMP  SURE  SAL  FCT  T FMP  BOT  SAL  OEPTH  SFD  TEMP  TIME  ON  TIME  UFF 

?9-°  13.0  28.9  1415  1515 

SEDIMENTS:  ALL  SEOlMENil  S A MPL  E S APPEARED  TO  BE  DR E DDE  SPOIL  WITH  CLAY,  SHF  L L AND  SAND 
SPECIES  REPLICATES 


1 

AOLT  YNG 


1 REPLICATES  NOT  ANAL  Y2  ED 

2 maGELCNA  SP 

3 PIOPATRA  C OP REA 

4 NFRE  IS  SUCC INEA 

5 LUMBRINERIS  TFNUIS 
fc  ABRA  AF0UAL1S 

7 ANADARA  TRANSVERSA 

8 MED] D-ASTUS  CALIETRNIENSIS 

9 PR IONOSPIO  PINNATA 

10  NEMERTEA  (YELLOW  PANOEO) 

11  NEREIS  SP 

12  CEREBRATtlLUS  LACTEIIS 

13  XANTHIDAE 

14  FIECTRA  CRUSTULENTA  ICOL) 

15  AMPFL ISCA  ABDITA 

1<>  HC“IPHDLIS  FLONGATA 

17  NAT  ICA  PUSULA 

18  SPIOCHAETCPTfRUS  OCULATUS 

19  PHASCCLION  STR0MB1 

20  8UN0CACT IS  texfnsis 

21  ELECTP.a  SP  (COLON  I ES  I 

22  NINOE  NIGRIPES 

27  ClYMENELLA  ZONALIS 

24  VITPINrLLA  HELICCIOEA 

25  OwENIA  FUSIFORMIS 

26  PHOR  ON  1 5 ARCHITECT  A 

27  TFRFRRA  PROTFXTA 

28  COSSUPA  DEI  TA 

29  GLYCINOE  SnLITARIA 

30  LEPI OASTHFNIA  SP 

31  PS  E'JDEUR  YTHOf  A“B  I GUA 

32  NEPHTrS  PICfA 

33  STHENEl  ATS  80A 

34  EPITONIUM  MOL T I STR  I A TUM 

35  GYPTI  < VI  TTATA 

36  POL  YDORA  SOC I A L I S 

37  MAGEICNA  ROSE* 

38  Mir  ROPHOLI  S ATRA 

39  AS  Y CM  | S EIONGATA 

40  GIANT  SPFRM 

41  ClYMFNtLLA  TORQUATA  CALIOA 
4?  EL  ABFLt  ICEP  IDAE  SP 

43  ARICIOEA  SP 

TOTAL  NUMBER  OE  INDIVIDUALS 


16 

288 


16 


48 


16 


16 


16 


16 

16 

16 


160 
368 
304 
112 
1 60 
144 

4 8 


16 

80 

16 

32 

16 


32 


16 


16 


16 


16 

16 

16 

16 


ADLT 

YNG 

ADLT  YNG 

ADIT  YN3 

ADLT 

YNG 

* * # * 

* *** 

16 

****  «*** 

1072 

16 

160 

16 


16 

32 


16 


208 

16 

96 

9b 


96 

64 

49 

48 

16 

48 

48 

16 

16 

32 

32 


464  1600 


80 


16 


16 

16 

16 

lb 

16 

2048 


64 

160 

80 

96 

96 

32 

80 


48 


16 


16 


16 


864 


TABLE  E 18 

EXPERIMENTAL  STiny  BENTHIC  DATA:  pre-dispcsal  phase  sampifs. 

NIm^ER  OF  1NOIV  lOUAl  S/SQ.M.  Or  EACH  SPECIES  COILECIED  AT  STATION  1 2-2  ON  ? 1 JUL  75 
SURr  TrMP  SURF  SAL  BCT  TEMP  BET  SAL  OF  PT  H SED  TEMP  TIME  ON  TIME  OFF 

9999  9999 

SEDIMENTS:  BLACK  «UD  WITH  GRAY  CLAY  AND  SAND;  VFRY  SOFT 

SPECIES  REPLICATES 

1 2 3 4 5 


ADLT 

YNG 

ADIT  YNG 

ADLT 

YNG 

ADi  T YNG 

AOL  T 

YNG 

1 

REPLICATES  NOT  ANALYZED 

* * **  * 

»***  **** 

2 

MAGELONA  sp 

240 

96 

208 

80 

160 

3 

DIOPATRA  CUPREA 

64 

80 

48 

16 

4 

NJCULANA  concfntrica 

160 

16 

5 

n I 0 WA  S TUS  CAL  I FrRNI ENSI S 

48 

16 

48 

48 

6 

PR  1 CNOSP 10  P INN ATA 

16 

96 

32 

7 

CCSSURA  DELTA 

16 

32 

16 

32 

32 

8 

A 3R  A AFOUAl  I S 

112 

9 

L JMRR  INER  IS  T ENU  IS 

48 

16 

32 

1 0 

SIOAMRRA  WASSI 

16 

lb 

48 

l 1 

A N A 0 A R A TRANSVERSA 

80 

12 

N-MFRTCA  (YELLOW  BANDED) 

4e 

16 

16 

13 

SINCE  Nl  GRIPES 

32 

48 

14 

ANC I STROSYl  L I S JONES  I 

16 

16 

16 

16 

1 5 

CERE9RATULUS  LACTFUS 

48 

16 

16 

PUORONI S ARCH! TECTA 

64 

17 

GL YC INDE  SOL  1 TAR  IA 

32 

16 

18 

HE«!PHOLIS  F LrNGAT  A 

32 

19 

LEP IOASTHFNIA  SP 

32 

20 

NERE  IS  SUCCINFA 

16 

16 

21 

L 1 SIR  IF  LLA  SP 

1 6 

22 

ASACHIS  08FSA 

16 

23 

RALANCGLCSSUS 

16 

24 

SASSARIUS  ACUTUS 

16 

■ — — 

25 

N AT  I CA  PUS  ILL  A 

16 

26 

PINNIXA  CRISTATA 

16 

27 

G YP  TI  S VI  TTATA 

16 

28 

L INARCA  OVAL  IS 

16 

29 

ASYCHIS  flongata 

16 

30 

S’GAMBRA  TENTACULATA 

16 

31 

clymenella  zonalis 

16 

32 

Nr  RF  I S SP 

16 

33 

PH ASCOL  ION  STROMS  I 

- — * ' 

— — — — * 

16 

34 

A R I C I DE  A SP 

16 

total  number  of  individuals 


608  1040 


368  176 


336  160 


tablf  E 1 9 

EXPERIMENTAL  STUDY  BE  NTH  1 C DATA:  PRE-DISPCSAL  PHASF  S AMPLFS . 

NUMBER  OF  INDIV  lUUALS/T.O.M.  OF  FACH  SPFCIFS  COLLECTED  AT  STATION  12-3  ON  21  JUL  75 
SURF  TF  MP  SURF  SAL  BC  IT  TEMP  RUT  SAL  CEPTH  SED  TEMP  TIME  ON  TIME  OFF 

12.5  1320  1610 


SEDIMENTS:  CLAY  WITH  S.*ND  AND  SHFLL 


SPFCIES  REPLICATES 


1 

2 

3 

4 

5 

ACLT 

YNG 

AOLT  YNG 

AOLT 

YNG 

AOLT  YNG 

AOLT 

YNG 

1 

REPLICATES  NOT  ANAILTZEO 

****  *»** 

»*««  •*** 

2 

NUCULANA  CONCENTRIC* 

16 

240 

3 

PINN1XA  CRI STATA 

16 

96 

48 

32 

16 

4 

CEREBRATULUS  L ACT  ELRS 

128 

80 

5 

S1GAMPRA  WA  SSI 

16 

16 

16 

144 

6 

BAL  ANOGLOSSUS 

16 

128 

32 

7 

mAGFLCNA  sp 

64 

32 

80 

a 

MFDIOMASTUS  CAL  1 FORNIENSt S 

48 

16 

96 

9 

LFPIDASTHCNIA  sp 

16 

80 

48 

10 

DIUPATRA  CUPREA 

16 

16 

32 

16 

16 

1 1 

SIGAMRRA  TENTACULAT* 

16 

16 

64 

12 

GLYCINDE  SPLITARIA 

48 

48 

13 

ANC I STROSYLLI  S JCNF  SI 

16 

32 

16 

16 

14 

AMPFL  1SCA  ABDITA 

48 

32 

15 

N I NOE  N I GRIPES 

32 

32 

16 

LUMBRINFPIS  TFNUIS 

16 

48 

1 7 

PA."  AMY  A SU  BOV  AT  A 

64 

18 

PR  I CNCSP 1 0 PINNATA 

32 

32 

19 

ARRA  AFOUAllS 

32 

16 

20 

HF«IPHOLIS  flongat* 

16 

32 

2 1 

N^mFRTFA  (YELLOW  BANDEC) 

16 

32 

2? 

NASSARIUS  ACUTUS 

48 

23 

OWFNIA  FUSITORmIS 

16 

16 

24 

GLYCFRA  AMERICANA 

16 

16 

25 

STHENELAtS  BOA 

32 

26 

NEREIS  SP 

32 

27 

NERFIS  SUCCINEA 

16 

16 

78 

lunarca  OVAL  IS 

16 

29 

“"LINNA  “ACULATA 

16 

30 

NCMERTFA  (YFLIOW  L PURPLE) 

16 

31 

PHASCPL 1 ON  ST  RO“B I 

16 

32 

NATICA  PUSILLA 

16 

33 

EDUARCSIA  SP 

16 

34 

CAR1DEA  B 

16 

35 

FlFCTRA  SP  (COLONIES) 

16 

36 

TFRFBRA  PROTEXTA 

16 

37 

volvulflla  texasiana 

16 

3B 

anadara  TRANSVERSA 

16 

39 

POLY  DOR  A SOCIALIS 

16 

40 

SPIOCHAF TOPTF PUS  OCULATUS 

16 

41 

SOUILLA  EMPUSA 

16 

42 

C ALL  I ANASS  A AC  ANT HOCH I RUS 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 


208  64 


560  368 


480  1136 


TABLE  E20 

F X^FRl ME NTAL  STUDY  BFNTH1 C CATA:  PPE-CISPOSAL  PHASE  SAMPLES. 

NJ“BFR  OF  IN  0 IV  I DUAL  S/ SQ  .M  . OF  F ACM  SPECIES  COLLECTED  AT  STATION  1 2 -A  ON  21  JUL  75 


SURF  TEMP  SURF  SAL  BOT  TEMP 

BOT  SAL 

depth  sed  TEMP 

TIME 

ON  TIME  OFF 

12.5 

17  30 

1830 

SEDIMENTS:  CLAY  WITH  SAND  AND 

SHELL 

SPECIES 

P FPL ICATES 

1 

2 

3 

A 

5 

AOLT 

YNG  ADLT  YNG 

AOLT 

YNG 

AOLT  YNG 

ADLT 

YNG 

1 

REPLICATES  NOT  ANALYZED 

* $ ♦ * 

****  « *«* 

2 

magelona  sp 

336 

22  A 

80 

30A 

3 

PRICNCSPIO  PI NNATA 

22A 

6A 

2 AO 

A 

MEDIOMASTUS  CAL  ifopn iensis 

80 

1 12 

A8 

5 

AMPELISCA  ABDITA 

32 

96 

16 

6 

NEMEPTFA  (YELLOW  BANDED) 

32 

32 

- 

6A 

7 

LUM8RINERIS  TENUIS 

16 

I 6 

16 

32 

A 8 

8 

OinpATRA  CUPRFA 

32 

16 

32 

32 

9 

OLYCINDE  SOLITARIA 

32 

A 8 

16 

10 

PHORONIS  ARCH  IT  f CT  A 

32 

32 

16 

11 

COSSURA  DELTA 

16 

6A 

12 

CERFBRATULUS  LACTEUS 

80 

13 

NF  9 E I S SP 

16 

32 

16 

1 A 

ABRA  AFOUALIS 

16 

32 

16 

IS 

T E P F ? R A PROTEXTA 

16 

A8 

16 

NASSARIUS  ACUTUS 

16 

16 

17 

OwfNIA  FUS1C0RMIS 

16 

16 

IB 

N 1 NOE  NIGRIPES 

16 

16 

19 

ANCI  STROSYLLI  S JONESI 

32 

20 

HEMIPHOl  IS  FLONGATA 

16 

16 

21 

VITRINELLA  HEL ICOIDFA 

32 

22 

°0L INICFS  OUPLICATUS 

16 

23 

CALLIANASSA  L AT  ISP  INA 

16 

2A 

GIANT  SPFRM 

16 

25 

LOIMIA  VIRIDIS 

16 

26 

SIGA-POA  TENTACULATA 

16 

27 

t=llina  VFRSICOLTR 

16 

28 

P I NN I X A CPISTATA 

16 

29 

amphapfte  acutifrons 

16 

30 

L F P 1 OOP  A BFNEOICTI 

16 

31 

NFREIS  SUCCINFA 

16 

32 

NOT  0M A 5 TU  S LATER  ICFUS 

16 

33 

ASYCHIS  ELONGATA 

16 

3 A 

ACETES  AMEPICANUS  (CAR) 

16 

35 

NUCtJLANA  C ONC  c N T R I C A 

16 

36 

AN  A DA P A TRANSVERSA 

16 

77 

AOICICEA  SP 

16 

38 

NE  ME  R TF  A (YELLOW  C PURPLEI 

_ 

.... „ - _ 

, . . _ - . _ 

16 



total  VJMBEP  of  individuals 


688  336 


880  192 


9AA  176 


1 


r 

' TABLE  E2I 

O EXPERIMENTAL  STUOY  BENTHIC  DATA:  PRE-DI SPCSAL  PHASE  samples. 

NUMBER  OF  INOI V1DUALS/SC.M.  OF  EACH  SPECIES  COLLECTED  AT  STATION  12-5  ON  21  JUL  75 

SURF  TEMP  SURF  SAL  BOT  TEMP  BOT  SAL  DEPTH  SEO  TEMP  TIME  ON  TIME  OFF 

'i  29.6  28. 0 12.5  28.0  1220  1345 


Sc  D I M"  M T S : SOFT  GRAY  CtAY 

SPECIES  REPLICATES 


1 

ADLT 

YNG 

2 

ADLT  YNG 

3 

ADLT 

352 

YNG 

4 

ADLT 

YNG 

5 

ADLT 

YNG 

1 

2 

REPLICATES  NOT  ANALY  2E0 
MAOELONA  SP 

1 60 

• * * * t o * « 

560 

64 

3 

NUC'JLANA  concentrica 

32 

96 

128 

16 

4 

DI opaTRA  cuprf A 

32 

112 

32 

48 

32 

5 

ABRA  AEOUALIS 

16 

112 

32 

32 

6 

AMPELISCA  ABDITA 

128 

32 

7 

NASSARIUS  ACUTUS 

16 

80 

32 

16 

8 

NUCULANA  ACUTA 

16 

128 

9 

GLYCINDE  SOL  IT  ARIA 

64 

32 

16 

10 

MEOIOMASTUS  CAL iforniensi s 

80 

16 

16 

1 1 

PR  I ON DSP  10  P INN  AT  A 

16  . 

64 

32 

12 

CEREBRATULUS  LACTFIIS 

48 

Y 

32 

13 

L UMUR  INFR l S TFNUI S 

32 

16 

1 6 

16 

14 

SIGAmbra  tentaculata 

48 

32 

15 

SIGA^ORA  WASSl 

16 

32 

16 

16 

16 

ANCISTROSYLL IS  JONFSI 

32 

16 

16 

IT 

El  r C T R A SP  I COL  ON  I FS 1 

16 

48 

18 

NEREIS  SIICC  INF  A 

16 

32 

19 

Oi’ENlA  FUSIFORM  IS 

48 

20 

MiCROPHCUS  ATRA 

32 

21 

TFREBRA  PROTEXTA 

32 

22 

NEREIS  SP 

16 

16 

23 

NATICA  PUSILLA 

16 

24 

DOS  IN  I A DISCUS 

16 

25 

POLVDORA  SOC I AL IS 

16 

26 

8 'JNODAC  T I S TEXENSIS 

16 

27 

UN  ID  BLACK  BEAST 

16 

28 

NE«FRTEA  (YELLOW  BANDED) 

16 

29 

COS SU® A DELTA 

16 

30 

N I NOE  NIGRIPES 

16 

31 

SPIOCARC INUS  L08ATUS 

16 

32 

POl  YDORA  SOCIAL  IS 

16 

33 

C ALL  I AMASS A LAT  ISPINA 

16 

TOTAL  NUMBER  OF  INDIVIDUALS  272  144  896  336  912  544  256  96 


l 


TABLE  E22 

EXPERIMENTAL  STUDY  BENTHIC  CATA:  PRE-CISPCSAL  PHAS  F SAMPLES. 

NUMBER  OF  INDIVIDUAL  S/SQ.M.  OF  EACH  SPECIES  COLLECTED  AT  STATION  27-1  ON  23  JUL  75 


SURF  TEMP  surf  sal  bot  temp 

BOT  SAL  DEPTH  SFO  TEMP 

TIME 

ON  TIME 

OFF 

29 

.0  29.0 

— 

28.5 

1055 

1130 

SEDIMENTS:  BROWN  OXIOIZED  SILT 

OVER  SOFT  GRAY 

CLAY 

- - ' 

SPECIES 

REPL  ICATES 

1 

2 

3 

6 

5 

AOLT  YNG 

ADLT  YNG 

ADLT 

YNG 

ADLT 

YNG 

AOLT 

YNG 

l 

MAGELONA  SP 

306  66 

352 

66 

660 

666 

66 

2 

MEDIOwASTUS  CALIF  ORN I ENS  IS 

IS 

68 

226 

616 

160 

3 

PRIONOSPIO  PINNATA 

68 

256 

160 

208 

4 

D I OP  AT  P A CUPREA 

60  16 

166 

80 

128 

16 

32 

32 

5 

CERFRRATULUS  LACTFUS 

16 

16 

96 

306 

ft 

NUCULANA  CONCENTRICA 

160 

66 

68 

7 

S1GAMPRA  TFNTACULATA 

68 

112 

96 

8 

ABRA  AEOUALIS 

16 

16 

16 

16 

80 

9 

AMP  EL  I SCA  AB  0 1 T A 

16 

16 

32 

66 

10 

S IGAMPRA  WASS I 

16 

16 

32 

48 

II 

COSSUPA  DELTA 

16 

68 

68 

12 

ANC  ISTROSYl  L 1 S JONFS  I 

16 

16 

16 

32 

16 

13 

ARICIOEA  SP 

16 

32 

16 

1 A 

GLYC1NDF  SOL  I TAR  I A 

1 6 

16 

32 

15 

NE“EP.TEA  (YFLIOW  BANDEDI 

16 

16 

32 

16 

vdlvulella  texasiana 

66 

17 

MAGELONA  R 1 OJA  I 

16 

1 8 

LUMBRINERIS  TENUIS 

16 

19 

STHF  NF  LAI  S BOA 

16 

20 

HEMIPHOIIS  FL0NCA7A 

16 

21 

PSEUDEURYTHOE  AmRIGUA 

16 

22 

NF  Rc  I S SP 

16 

23 

NEPEIS  SUCCINFA 

16 

26 

NINOF  N I GRIPES 

16 

25 

ACFTES  AMERICANUS  ICAR) 

16 

?S 

TELL  INA  IRIS 

16 

27 

VI TR INELLA  HELICCITFA 

— 

16 

2 B 

SQUILLA  FMPUSA 

16 

29 

PS EUDCPOl YDOR A SP 

16 

30 

A NAP  A R A TRANSVFRSA 

16 

31 

AMPHARETE  (FYFS) 

16 

total  number  of  individuals  iso  ns  566  bo  icsr  256  i3so  6oe  1328  566 


I 


TABLE  E2  3 

EXPERIMENTAL  STUOY  BENTHIC  CAT  A:  P R E -D IS PPS AL  P HAS  F SAMPLES. 

NUMBER  OF  INOI VIDUALSZSO.M.  OF  EACH  SPECIES  COLLECTED  AT  STATION  27-2  ON  23  JUl  75 


SURF  TEMP  SURF  SAL  e(7T  TEMP  BOT  SAL  DEPTH  SFD  TEMP  TIME  ON  TIME  OFF 


30.0  29.  5 

SEDIMENTS:  BROWN  OXIDIZED  S’LT 

SPECIES 

OVER  SOF  T GRAY 

CLAY 

28  .0 

13  05 

R F PL  ICATES 

1515 

- 

1 

2 

3 

5 

5 

ADLT 

YNG 

ADLT 

YNG 

ADLT 

YNG 

ADLT 

YNG 

ADLT 

YNG 

1 MAGELONA  sp 

352 

80 

80 

288 

1 76 

32 

272 

2 MEDICMASTUS  CAL IFORNIENSIS 

128 

208 

112 

208 

3 SIGAMBRA  TFNTACULATA 

58 

96 

58 

58 

32 

16 

96 

58 

65 

A PRIONOSPIO  PINNATA 

58 

A 8 

112 

65 

32 

112 

5 CEREBRATULUS  LACTFUS 

16 

65 

16 

208 

6 DIOPATRA  CUPREA 

112 

16 

32 

I 6 

58 

58 

16 

7 NUCULANA  CONCENTRICA 

32 

112 

32 

96 

B ABRA  AFOUALI S 

16 

16 

80 

65 

16 

9 SIGAMBRA  WASSI 

16 

32 

32 

65 

32 

10  LU MBR I NER IS  T FNU  IS 

16 

16 

16 

80 

1 1 GL  YC  I NDE  SOL  I T ARI  A 

16 

32 

16 

16 

12  ARICICFA  SP 

16 

32 

32 

13  PINNIXA  CRISTATA 

65 

1 A AMPFL I SCA  A B 0 1 TA 

16 

16 

16 

15  ST  HF  NFL  A IS  BOA 

32 

16 

lb  VOLVULFLLA  TEXASI ANA 

58 

17  VJTRINELIA  HE1  ICOIOEA 

32 

16 

IB  NINOE  NIGRIPES 

16 

16 

16 

19  lf  pidastheni  a sp 

16 

16 

16 

20  COSSURA  DELTA 

32 

16 

21  TEREBRA  PROTEXTA 

16 

16 

22  SPIOCARCINUS  LOB A TUS 

32 

23  NEREIS  SP 

16 

16 

2A  NASSARIUS  ACUTUS 

32 

25  TFIL  INA  IRI  S 

32 

26  AWPHARETE  (EYFS) 

32 

27  NE PHTYS  I NCI  SA 

16 

28  NEMEPTEA  (YELLOW  BANDED) 

16 

29  BALANCGIOSSUS 

16 

30  GYP  TI  S VI  TTA  TA 

16 

31  ARMANDIA  AGIL IS 

16 

32  NFREtS  SUCCINFA 

16 

33  DR  ILONFPE I S LONGA 

16 

35  PISTA  Co ISTATA 

16 

35  ANCI  STR'-SYLU  S JCNESI 

16 

36  AN  AC  H I S OBESA 

16 

37  LISTRIELLA  SP 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

736 

256 

385 

352 

752 

512 

672 

256 

992 

225 

TABLE  E2<t 

F XPC BI «F NTAL  STUDY  PFNTHIC  FATA:  PRF-CISPCSAL  PEAS F SAMPLES. 

NJ-'BFR  OF  INDIVIDUAL  S/SO. M.  OF  TACH  SPECIES  CCLLECTED  AT  STATION  27-3  ON  23  JUL  75 
SUPF  TEMP  SURF  SAL  BflT  TEMP  BCT  SAL  CFPTH  SED  TEMP  TIME  ON  TIME  OFF 


2*5.0 

29.  0 

27.0  915  1030 

SEOIMFNTS:  BROWN 

OX ID17F0  SILT 

OVER  SOFT  CRAY 

CLAY 

SPECIFS 

REPl  I CAT  ES 

1 

2 

3 A 

aolt 

YNG 

AOLT 

YNG 

AOLT 

YNG 

ADLT 

YNG 

aolt 

YNG 

1 

“AGELONA  SP 

192 

98 

160 

69 

112 

16 

199 

2 

PPICNOSPIO  PINNATA 

69 

16 

16 

80 

128 

160 

3 

sigambra  TFNTACULATA 

98 

6 9 

80 

98 

80 

69 

A 

CFREBRATUIUS  LACTEUS 

32 

320 

5 

OIOPATRA  CUPRFA 

128 

80 

32 

16 

32 

16 

16 

6 

ANC  I STROSYLL I S JONF  SI 

16 

199 

199 

7 

MED! C-ASTUS  CAL  I FORN  IENS IS 

112 

32 

32 

80 

B 

SIGAMBRA  wassi 

96 

69 

98 

16 

32 

9 

NOCIIL  ANA  CONCFNTRICA 

32 

90 

80 

98 

32 

10 

AMPFLISCA  ABOITA 

32 

1 12 

1 1 

L UMRR INER I S TENUI S 

32 

16 

16 

16 

98 

1 2 

VOLVUL  ELI  A TFX  AS  IANA 

98 

32 

16 

16 

1 3 

ABRA  AFOUALIS 

16 

98 

98 

1A 

VITRINFllA  helicoidea 

98 

16 

I 5 

BALAACGl OSSUS 

16 

16 

16 

16 

IS 

LI STRIFLLA  SP 

32 

16 

I 7 

ASYCHJS  FI  ON GAT A 

16 

16 

19 

NFMFRTFA  (YFLICW  BANDED! 

16 

16 

19 

NASSARtUS  ACUTUS 

16 

16 

20 

SPiOCHAETOPTERUS  OCUL ATUS 

16 

21 

NFREIS  SP 

16 

22 

SP  TOP HAN F S BOMB  YX 

16 

23 

PARANTHUS  R A P 1 FORM  1 S 

16 

2 A 

MAGELCNA  RIOJA! 

16 

25 

N3T0MASTUS  later  icfus 

16 

26 

PI NNIX  A CRIST  AT  A 

16 

27 

ARfCIOFA  SP 

16 

2B 

GLYCINOF  SOL  1 T AR IA 

1 6 

29 

GLYCERA  AMERICANA 

16 

30 

AWPHARFTE  ACUTIFRONS 

lb 

31 

MACOMA  CONSTRICT A 

16 

32 

THARYX  SFTIGi'RA 

16 

33 

COSSURA  OELTA 

16 

3A 

NATICA  PUSILLA 

16 

35 

FPITOMIJM  ANGULATUM 

16 

36 

ANEMONE  UN  ID 

16 

37 

AGRIPOMA  TEX  AS  I ANA 

16 

TOTAL  NUMBFR  OF  INDIVIDUALS 

BOO 

290 

736 

352 

768 

32 

69 

112 

789 

980 

TABLE  E25 

EXPC5 [MENTAL  STUDY  BENTHIC  DATA:  PRE-OISPCSAL  PHASE  SAMPLES. 

NUMBER  OF  IND1V IDUALS/SO.M.  OF  EACH  SPECIES  COLLECTED  AT  STATION  27-4  ON  23  JUL  75 
SURC  TEMP  SURF  SAL  BCT  TEMP  BOT  SAL  DEPTH  SEO  TEMP  TIME  ON  TIME  OFF 

TO  .0  29.0  27.5  1 A3 5 1535 

SEDIMENTS:  BROWN  OXIDIZED  SILT  OVER  GRAY  CLAY 

SPECIES  REPLICATES 

1 i 3 5 


aclt 

yng 

ACLT 

YNG 

ADLT 

YNG 

ADL  T 

YNG 

ADL  T 

YNG 

1 

V I TR INELLA  HEL ICCIDEA 

16 

1728 

16 

■) 

“AGELCNA  SP 

256 

208 

256 

112 

160 

32 

3 

OIOPATRA  CUPREA 

16 

16 

240 

112 

32 

80 

16 

128 

48 

4 

PRICNCSPIO  P INN AT  A 

48 

128 

80 

240 

32 

16 

64 

5 

“EOi0“ASTUS  CALIFORNIENSIS 

160 

64 

112 

32 

6 

ABR  A AEOUAL  IS 

64 

32 

96 

16 

7 

ANCI STROSYLL IS  JONESI 

16 

16 

16 

48 

48 

8 

SI  0 AM  88  A TENTACUIATA 

48 

16 

32 

32 

9 

CERFBRATULUS  LACTEUS 

32 

48 

32 

1 0 

am  PE  LI  SC  A ABO  I T A 

16 

64 

16 

16 

1 1 

LIIMBPINERIS  TENUIS 

16 

16 

32 

16 

12 

S I GAMBRA  WASS I 

32 

16 

16 

16 

13 

COSSURA  DELTA 

48 

16 

14 

PAP.  AMYA  S'JBOVATA 

64 

1 5 

STHENELAIS  80  A 

32 

16 

15 

PINNI XA  CRI STATA 

32 

16 

1 7 

L ISTRIELLA  SP 

16 

16 

18 

NEREI S SP 

16 

16 

19 

GLYCINDE  SOL  I TAR  IA 

16 

16 

20 

N'J  CUL  AN  A CONCENTRICA 

16 

16 

21 

NASSARIUS  ACUTUS 

32 

22 

TEL  t INA  IR  I S 

16 

16 

23 

THALASSEMA  HARTMANI 

32 

24 

A-PHARETE  IEYPSI 

16 

25 

MAGELONA  R10JAI 

16 

25 

NINOE  NIGRIPES 

16 

27 

ARICIOEA  SP 

16 

28 

SPIOCHAETOPTERUS  oculatus 

1 6 

29 

BUNODACTIS  TEXENSIS 

16 

30 

L E° 1 DA  STHEN 1 A SP 

16 

31 

BAL  anogl CSSUS 

16 

32 

A3LA0PHAMUS  VFRRILLI 

16 

33 

volvulella  TEXASIANA 

16 

34 

NATICA  PUSILLA 

16 

TOTAL  number  OF  I SOI  VI  DUAL  S 

576 

304 

832 

64 

896 

176 

2064 

208 

672 

144 

TABLE  E26 

EXPERIMENTAL  STUDY  BFNTH1C  CATA:  PRE-DISPOSAL  PHASE  SAMPLES. 

NUMBER  OF  INOIV  IDIIAL  S/SO  ,M . OF  FACH  SPECIES  COLLECTED  AT  STATION  27-5  ON  23  JUL  75 


SURF  TEMP  SURF  SAL  BCT  TEMP  BCT  SAL 


DEPTH  SED  TEMP 


TIME  ON  TIME  OFF 


SEDIMENTS:  OXIDIZED  BROWN  SILT  OVER  SOFT  GRAY  CLAY,  SOME  SAND  LFNSFS 


SPECIFS 


REPL  ICAT  ES 


AOLT 

YNG 

ACL  T 

YNG 

AOLT 

YNG 

AOLT 

YNG 

AD  L T 

1 

MAGFLONA  SP 

128 

288 

600 

80 

666 

176 

288 

2 

MEDIO«ASTUS  CAL  1 TORN  I ENS IS 

16 

128 

66 

656 

66 

3 

PRIONOSPIO  PINNATA 

96 

68 

166 

66 

32 

80 

— 112 

32 

6 

S I GAM  ERA  TENT ACUL ATA 

1 12 

16 

96 

68 

68 

5 

SIGAMBRA  WASS! 

16 

66 

128 

16 

192 

6 

CFREBRATULUS  IACTEUS 

16 

226 

80 

7 

A«RA  AFOUALIS 

16 

96 

32 

68 

8 

nuculana  concfntrica 

16 

68 

112 

32 

9 

D I OP  AT  R A CUPREA 

68 

68 

16 

66 

1 0 

VOLVULELLA  TFXASIANA 

32 

32 

16 

68 

16 

1 I 

AM  3 FL  I SCA  A BO  1 TA 

66 

32 

16 

16 

12 

LUM3RINFRIS  TENUIS 

16 

16 

16 

16 

13 

ANCI STROSYLLI S jrNESI 

32 

32 

32 

16 

NEMERTFA  (YELLOW  BANnEO) 

16 

68 

16 

15 

VITRINELLA  HELICCIDFA 

16 

16 

16 

16 

16 

GLYCIN'OE  SOLITARIA 

16 

16 

16 

16 

17 

COSSURA  DEI  TA 

16 

16 

16 

1 8 

NE°HTYS  I NC ISA 

16 

16 

19  SQ'JIllA  FMPUSA 

20  PAL  ECNOTUS  MET  E ROS  FT  A 

21  PI  NNI  XA  CRI STATA 

22  ELECTPA  SP  (COLONIES) 

23  MAC.ELCNA  ROSEA 

26  CIPRATIJLUS  hEOGPETHI 

25  ASYCHIS  ELONGATA 

26  STHFNELAIS  BOA 

27  ARICIDEA  SP 

?fl  ANCISTROSYI  L IS  HARTMANAE 

29  TFLLINA  IRIS 

30  GYP  T I S V1TTATA 

31  PHORCNIS  ARCHITECT  A 

32  Lr  PI  D A STHF  NI A SP 

33  NINOE  NIGRIPES 

36  PR  I ONCS  P 1 0 CIRRIEFRA 

35  ROACHYURA  POST  LARVA 

36  CALL  I ANASSA  SP 

37  SPIOCHAF TOPTERUS  C^ULATUS 
3R  L ISTR  1FLI  A SP 

39  ANEMONE  UN  ID 


TOTAL  NUMBFR  OF  INDIVIDUALS  696  208  656  720  800  600  1672  528  786  600 


TABLE  E 2 7 

f x°  CR  MENTAL  STUDY  BENTHIC  OATA:  I MMF  C I ATE  PO S T -0  I S PDS A L PHASE  SAMPLES. 

NU“BER  OF  INDIVIDUALS/SQ.M.  OF  EACH  SPFCIES  COLLECTED  AT  STAT  N 2-1  ON  10  SEP  75 


D 


SURF  TFMP  SURF  SAL  BC  T TEMP  OCT  SAL 

DEPT  H SED  T FHP 

TIME  ON 

T IMF 

OFF 

29.0  25.0  20.0 

29.  0 

10. 

8 

28.  5 

1330 

13A5 

SEDIMENTS:  MUDDY  SAND  WITH  SOME 

GRAY 

CLAY  W 1 TH  MUCH  SHELL 

HA  SH 

• 

_ ___  _ 

SPEC  IES 

REPLICATES 

1 

2 

3 

A 

5 

ACLT 

YNG 

AOLT 

YNG 

AOLT 

YNG 

AOL  T 

YNG 

_ADL  T 

YNG 

1 MAGFLCNA  SP 

A8 

32 

AO 

16 

I AA 

6A 

16 

2 NFRF I S SUCCI NF  A 

16 

6 A 

16 

32 

A8 

32 

16 

SO 

3 OWENI A FUS  I FOR  M IS 

A 8 

t A 

32 

16 

A NOT  0M  ASTU  S LATFR  ICFUS 

A8 

AO 

16 

16 

16 

5 PRIONDSPIO  PINNATA 

32 

16 

16 

16 

32 

6 MED10uASTUS  CAL  IFORN IFNSIS 

16 

1 6 

A 8 

32 

7 LU“BRINFRIS  T c NU I S 

16 

32 

32 

16 

0 0 I.O°ATRA  CUPREA 

32 

16 

16 

16 

9 S P I OC  ARC  I NUS  LOBAIUS 

10  CLYT1A  CORDNATA  (CPL0NIES1 

6A 

32 

AO 

11  FLECTRA  SP  (COLONIFS) 

32 

32 

12  GLYCERA  AMFRICANA 

16 

32 

1 3 GL  YC  I NOE  SOL  1 TAR  I A 

16 

16 

16 

1 A NASSARIUS  AC'JTUS 

16 

16 

16 

15  C OROPH I Uw  ACHERUSICUM 

16  NFRFI S SP 

17  ARRA  AFOUAl  IS 

16 

16 

32 

1 6 

32 

16 

19  NUCULANA  CONCFNTRICA 

16 

16 

19  agripoma  tfxasiana 

20  NL  HER  I FA  (YELLOW  PANOEO) 

16 

16 

16 

21  ANADARA  TRANSVERSA 

22  PADANTH'JS  RAPIFORMIS 

16 

16 

23  tfllina  alternata 

16 

2 A AMPHIPODA,  UN  ID 

25  PHDRDNIS  AOCHITFCTA 

16 

16 

26  09ELIA  9ICUSPIDATA  (COLI 

16 

27  AMPHIPODA  C 

70  °S  EUDOPOL  Y DOR  A SP 

16 

16 

29  OGYR IDE  S L! M1 C DL  A 

16 

30  CIRRATIILUS  HE  DGPF  TH I 

31  CFRE9RATULUS  IACTFUS 

16 

16 

32  NEmcRTFA  (YELLOW  BAN0EC1 

16 

3 3 S (GAM  PR  A TFNTACULATA 

3 A THAPYX  SFTIGERA 

16 

16 

35  GIANT  SPERM 

36  COSSURA  DELTA 

16 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

272 

96 

A 16 

96 

272 

176 

352 

112 

2 AO 

160 

I 


L 


A 


TABLE  E 28 

EXPERIMENTAL  STUDY  B E NT  H 1 C DATA:  IMMFC1ATE  POST -D I SPO SAL  P HA SF  SAMPLES. 

NUMBER  OF  INDI  VI  DUAL  S/SQ.  M.  OF  FACH  SPECIFS  COLLECTED  AT  STATION  2-2  CN  18  SEP  75 


SURF  TEMP 

SURF  SAL 

BOT  T EMP 

BOT  SAL 

DEPTH 

SED  TEMP 

TIME  ON 

TIME  OFF 

28.  5 

SFDIHFNTS: 

25.  0 

HARD  SAND 

2 8.0 

W I TH  A 

30.0 

LITTLE  MUD 

10  .0 

28  .0 

13  50 

1520 

SPECIES  RFPLICATES 


1 

2 

3 

5 

5 

ADL  T 

YNG 

ADL  T YNG 

ADL  T 

YNG 

AD  L T YNG 

ADLT 

YNG 

1 REPLICATES  NOT  ANALYZED 

2 PR IONOSP 10  P 1 NNATA 

* « * * 

32 

15  5 

*«**  «♦** 

32 

3 DIOPATRA  CUPRFA 

1 b 

16 

32 

1 12 

5 MAGELONA  SP 

32 

58 

5 MFDIC“ASTUS  cal IFORNIENSIS 

80 

6 CERFBRATULUS  LACTFUS 

16 

16 

32 

7 NEMFRTEA  (YFLLOW  BANDED) 

8 NEREIS  SUCCINEA 

16 

16 

58 

58 

9 GL  YC  I NDF  SOLI  TARI  A 

58 

10  COSSURA  DFLTA 

16 

I 6 

11  SPIOCHAFTCPTFRUS  OfUL atus 

16 

16 

12  NEPHTYS  inci sa 

13  ELECTOA  SP  (COLONIES) 

15  AMPHARETF  ( E YF  S ) 

1 5 PHASCOL ION  STROMS! 

16  PINNIXA  CRIST  AT  A 

16 

16 

32 

32 

16 

17  SCOLOPLOS  (LEOrA«US)  RUBRA 

16 

18  NUCUI  ANA  CONCENTRICA 

16 

19  OWEN  I A FUSIFORMIS 

16 

20  OXY'JROSTYLI  S SAIINOI 

16 

21  CLYMENELL  a ZONAL  IS 

16 

TOTAL  NUUBE  R OF  INDIVIDUALS 

208 

65 

256 

516 

65 

32 

TABLE  E29 

EXPERIMENTAL  STUOY  RFNTHIC  OATA:  immediate  POST-DISPOSAL  PHASE  SAMPLES. 

NUMBER  OF  INDIV  IDUALS7SQ.M.  OF  CACH  SPECIES  COLLECTED  AT  STATION  2-3  ON  18  SEP  75 

SURF  TEMP  SURF  SAL  SOT  TEMP  OCT  SAL  DEPTH  SED  TEMP  TIME  ON  TIME  OFF 

28.0  2 A . 0 2B.0  32.0  11.0  28.0  1430  1500 

SEDIMENTS:  SANO  WITH  A LITTLE  MUO  AND  SHELL 


SPECIES 


1 REPLICATES  NOT  ANALYZEO 

2 “AGELONA  SP 

3 PRIONOSPIO  P INNATA 

A CERE9RATULUS  LACTEUS 

5 ARM  AND I A AG I L I S 

6 COSSURA  DELTA 

7 MEOIQMASTUS  CAL 1FORNIENS IS 
P PINNIXA  CRISTATA 

9  NEREIS  SP 

10  TrRcBRA  PROTEXTA 

11  NINOE  NIGPIPES 

12  BALANCGLOSSUS 

13  LE  PI  OASTHENI  A SP 
1A  NASSARIUS  ACUTUS 

IS  NEMERTEA  (YCLLCW  C PURPLE) 
IS  NUCULANA  CONCENTRICA 

17  CALL IANASSA  L AT  ISP  INA 

18  CLYMENELLA  ZONALIS 

19  o SEUOE'JRYTHOE  AMBIGUA 

20  ELECTRA  SP  (COLONIES) 

21  NEMERTEA  (YELLOW  RANDFC) 

22  ANTICL IMAX  PILSBRYT 

23  ANC  ISTROSYLL IS  JONFS  I 
2A  "lOPATRA  CUPREA 

25  LUMBRINERIS  TFN'JIS 

26  PSFUOOPOLYDORA  SP 

27  AEC.ETHDA  QCULATA 

28  GL  YC  INDE  SOL  I TAR  IA 


REPLICATES 


aclt 

YNG 

AOLT 

YNG 

AOLT 

YNG 

ADI  T 

YNG 

128 

* * * * 

80 

32 

**** 

t * 

32 

160 

16 

32 

80 

48 

96 

48 

32 

T n TA  L NUM8E  R OF  INDIVIDUALS  2 72  304 


160  240 


' 1 ' 


TABLE  £30 

cxPtRlMCNTAL  STUDY  BFNTHIC  CAT  A : IMMECIATE  POS  T -C  IS  PDS  AL  PHASE  SAMPLES. 

NUMBER  OF  INOIVIDUALS/SQ.M.  OE  FACH  SPECIES  CCLLFCTED  AT  STATION  2-4  ON  20  SEP  75 

SURF  TE  “P  SURF  SAL  BOT  TEMP  BCT  SAL  CEPTH  SFO  TEMP  T IMF  ON  TIME  OFF 

28.0  23.0  28.0  30. C 11.0  28.0  " 1002  1030 

SEDIMENTS:  MUDDY  SAND  AND  GRAY  CLAY 


SPECIES  PEPLICATES 


ADLT 

YNG 

AOLT  YNG 

ADLT 

YNG 

APLT  YNG 

ADLT 

YNG 

1 

REPLICATES  not  analyzed 

****  **** 

#*** 

2 

MAGFLCNA  SP 

64 

224 

336 

80 

48 

3 

DIOPATRA  CUPRFA 

96 

16" 

176 

32 

96 

A 

LUM8RINERIS  tfnuis 

32 

16 

128 

80 

S 

ANCI  STROSYLL  I S JCNESI 

16 

80 

6 

NEREIS  SP 

80 

16 

7 

ANADARA  TRANSVERSA 

80 

fl 

COSSURA  DELTA 

32 

16 

16 

ST 

NUCULANA  CONCENTRICA 

32 

16 

10 

PINNIXA  CRISTATA 

16 

16 

16 

11 

CEREBRATULUS  LACTEUS 

32 

16 

12 

OK  EM  I A FUSIFOPM  IS 

48 

13 

SPIOCARCINUS  LCRATUS 

16 

32 

14 

NASSARJUS  ACUTUS 

48 

15 

NINCE  NIGRIPES 

48 

16 

HE “I  PHD LI S FLONGATA 

16 

16 

17 

PA  RAM Y A SU BO VAT  A 

32 

18 

GLYC INDE  SOL  IT  AR I A 

16 

16 

IN 

PHORONI S ARCHI TECTA 

16 

16 

20 

NOTOuasTUS  L AT  er icfus 

16 

16 

21 

PSFUDOPOLYDORA  SP 

16 

16 

22 

PINNIXA  LUNZI 

16 

23 

MELINNA  MACULATA 

16 

24 

MEOIO«ASTUS  CAL  I FCRNI ENSIS 

16 

25 

CALL INFC  TE  S SIMTLIS 

16 

26 

SPIDCHAETODTEPUS  OCUL ATUS 

16 

27 

MAGCLCNA  riojai 

16 

28 

B'JND  C ACT  1 S TEXENSIS 

16 

29 

CALL  I ANASSA  L AT  I SP I N A 

16 

30 

AMPELI SCA  A3DI TA 

16 

31 

GLYCERA  AMERICANA 

16 

32 

LEPIDASTHENI  A SP 

16 

33 

NATICA  PUS1LLA 

16 

34 

S IGAMPRA  MASS  1 

16 

35 

NF  “E  R Tc  A (YELLOW  BANDED 

16 

36 

oxyurostylis  SALINOI 

16 

37 

AMPHIPCDA,  UN  10 

16 

38 

THYDNE  BR I ARE  US 

16 

TOTAL  NUMBFP.  OF  INDIVIDUALS 

256 

224 

576 

752 

496 

256 

TAPI  E E 31 

EXPERIMENTAL  STUDY  BFNTHIC  DATA:  IMMEDIATE  POST-DISPOSAL  PHASE  SAMPLES. 

NUMBER  OP  I NDI  VI  DUALS/SC.  m.  OF  EACH  SPFCIFS  COLLECTFD  AT  STATION  2-5  ON  20  SEP  75 


S'JPF  TFMP  SURF  SAL  DOT  TEMP  BOT  SAL  DEPTH  SED  TEMP  TIME  ON  TIME  OFF 


28.0  25.0  28.0 

SEDIMENTS:  SANDY  MUD  C BEAUMONT 

30.0 

CLAY, 

1 1 

VERY 

.0  28.5 

HARD  BOTTOM 

10  AO 

1130 

SPECIES 

REPLICATES 

1 

2 

3 

A 5 

ADLT 

YNG 

ADLT  YNG 

ADLT 

YNG 

ADIT  YNG  ADLT 

YNG 

I REPLICATES  NOT  ANALYZED 

»«**  «**• 

<<t>  **** 

2 M A DEL  ONA  SP 

32 

128 

96 

1 12 

80 

3 LU“BRINERIS  TENUIS 

16 

16 

128 

A 8 

A PHORONIS  ARCH! TECTA 

A8 

A8 

32 

5 DIOPATRA  C'lPRFA 

32 

1 6 

16 

16 

6 MEDIO“ASTUS  CAL iforniens IS 

16 

6A 

7 anadara  transversa 

16 

6A 

8 ANC  I STROSYLL  IS  JONES  I 

A8 

<7  NEREIS  SP 

32 

16 

10  N I NOE  Nl GRIPES 

32 

11  PAGURUS  ANNUL IPFS 

32 

12  P SF  UOE  UR  Y THflE  AMBIGUA 

32 

13  N’OTOMASTUS  latericfus 

16 

16 

1 A OWFNIA  FUSIFORMIS 

32 

15  C^SSURA  DFLTA 

16 

1 b N ICUL ANA  CON  CENTRICA 

16 

17  PI NN IX  A CR 1 ST  AT  A 

16 

18  PR  I ONOSP 1 0 PINNATA 

16 

ID  EUCERAMUS  PR  AF  L PNELIS 

16 

20  VITRINFLLA  HELICCIDEA 

16 

21  AMPEL 1 S C A A8DI TA 

16 

22  CERERRATULUS  LACTFUS 

16 

23  SI GAMRRA  MASS! 

16 

2 A TERERRA  PROTEXTA 

16 

25  TELL1NA  VERSICOLCR 

16 

26  Al  RUNEA  PARE  T! I 

16 

27  NEPHTYS  P ICTA 

16 

2 B SCOLOPLrS  (LFCDAMUSI  rubra 

16 

2D  EUNOE  SP 

16 

30  SPIOPhANES  romryx 

16 

31  ARMANniA  A'.ILlS 

16 

32  CL YC INDE  SOL  I TAR  IA 

16 

33  MEM! PHOl IS  ELONGATA 

16 

3A  Nf  ME  R TEA  (YELLOW  BANOEDI 

16 

35  SERF  IS  SUCCINFA 

16 

36  S OLE  N V IRIDIS 

16 

37  STHFNFLAIS  BOA 

16 

3 R S PI0CHAE10PT  ERUS  OCUIATIIS 

16 

TOTAL  M!“BFR  OF  individuals 

22A 

112 

368 

A 1 6 

22A 

320 

table  e 32 

F XPF  R I MF  N T A L STUDY  BFNTHIC  DAT  A:  IMPECIATF  POST -C ISPOSAI  PHASF  SAMPLFS. 

NU-BFR  OF  INDIVIDUAL S/SQ.M.  OF  fACH  SPFCIFS  CCLIF.CTED  AT  STATION  15-1  ON  18  SEP  75 


SURF  TEMP  SURF  SAL  BOT  TEMP  BOT  SAL  DEPTH  SF D TEMP 


TIME  ON  TIME  OFF 


SEDIMENTS:  HARD  SAND  WITH  LITTLE  MUD 


SPEC  IFS 


R F PL  ICATES 


ADLT 

YNG 

ADLT 

YNG 

ADL  T 

YNG 

A PL  T 

YNG 

ADLT 

YNG 

1 

NEREIS  SP 

320 

16 

16 

1 60 

16 

368 

2 

MEDIO“ASTUS  CAL  I FORN 1 ENS IS 

160 

1 76 

16 

6A 

2 AO 

32 

3 

PRIONOSPIO  PINNATA 

A8 

96 

6 A 

A 8 

A 8 

6 A 

16 

80 

A 

MAGELONA  SP 

A8 

112 

16 

1 60 

A 8 

16 

5 

NEREIS  SUCCINFA 

16 

80 

1 12 

112 

6 

P INN  I XA  CR  I STA  TA 

16 

160 

16 

16 

7 

PHORCNIS  ARCHITFCTA 

16 

192 

8 

HF  MI  PH  PL I S FLONGATA 

16 

A8 

A 8 

16 

9 

DIPPATRA  CURREA 

32 

32 

16 

16 

16 

10 

PSEUDEURYTHOE  AMPIGUA 

16 

6A 

1 1 

PI  STA  c ri stata 

6 A 

16 

12 

OXYIIPOSTYL  IS  SAL  INP  1 

16 

1 6 

32 

13 

TFLLINA  IRTS 

AO 

16 

1 A 

SIGAMBRA  TFNTACULATA 

A 8 

1 5 

MAGELONA  RIOJA  I 

16 

16 

16 

16  NOTO"ASTUS  HE“IPPPUS 

17  SCOLOPLJS  FOLIOSUS 

18  NASSARtUS  ACUTUS 

1 9 Nc  MF  R TF  A (YELLOW  PANDEO) 

20  Om  c N I A FUSIFORMIS 

21  R'JNOCACTIS  TEXFNSIS 

22  riRPATIILUS  HEDGPEThI 

23  ANEMONE  UN  10 

2A  LE DI DASTHEN I A SP 

25  AMPFL  I SCA  A3DI TA 

26  T HARYX  S FT  IGEP.A 

27  A M PHA  RF  TF  IF  YFS) 

28  CGYP I DFS  L IM I COL  A 
20  LUMPRINER1S  TENUIS 

30  PARANTHUS  RAPIFORMIS 

31  S P IOCHAE TOPTFPUS  OCULATUS 

32  STHENELAIS  BOA 

33  MUL  IN  TA  LATFRALI S 

36  NOTOMASTUS  LATERICEUS 

35  GYPT!  S VI  TTATA 

36  ANADARA  RR A ST  L I ANA 

37  A-PMIPOOA,  UN  10 

38  “ICROPHOLI S ATRA 

39  CAR  IDEA  B 

AO  SINUM  maCULATUM 


TOTAL  NUMBER  OF  INDIVIDUALS  7 OA  1 A A 672  A80  AA8  80  688  30A  720  96 


1 


TABLE  E 3 3 

F xP  ER  1 MFN  TA L STUDY  BENTHIC  DATA:  I MME  Cl  ATE  PO ST - C I S POS A l PHASE  SAMPLES. 

NUMBER  OF  1NDIV IDUALS7SQ.M.  OF  EACH  SPECIES  COILECTED  AT  STATION  15-2  ON  18  SEP  75 


SURE 

TFMP  SURE  SAL  BCT  TEMP 

BCT 

SAL 

DEPTH  SEO  T EBP 

T IMF  ON 

T IMF  OFF 

28. 

0 25.0  28.0 

2D 

. C 

10. 

0 

o 

CC 

950 

1020 

SEOI“ENTS:  HARD  MUDDY  SAND  POTT  PM 

SPEC IES 

REPL ICATES 

1 

2 

3 

5 

5 

AGLT 

YNG 

ACLT 

YNG 

ADLT 

YNG 

ADLT  YNG 

AOLT 

YNG 

l 

PRICNCSPIO  P INN AT  A 

225 

16C 

58 

112 

112 

192 

16 

58 

2 

“AGFLONA  SP 

16 

1 12 

225 

32 

32  16 

96 

58 

3 

MEDIOMASTUS  cal  I fornifnsis 

128 

16 

32 

3? 

32 

16 

5 

DIOPATRA  CU  PR  F A 

16 

80 

16 

16 

16 

16 

16 

16 

16 

5 

CLYCIADE  S0LITAR1A 

16 

16 

112 

16 

6 

PSEUDEURYT  HD  F AMBIGUA 

58 

58 

32 

7 

NEMfRTFA  (YELLOW  BANDED) 

58 

16 

16 

16 

8 

N1NDE  NIGRIPES 

80 

9 

° 1 NN I X A CRISTATA 

32 

1 6 

32 

1 0 

NE  RE  I S SUCCINFA 

58 

16 

16 

1 1 

NEMFR  TEA  IYFLLOW  C PURPLE) 

16 

16 

32 

1? 

SIGAMBRA  T F NT  ACUl  AT  A 

lfc 

16 

32 

1 3 

N1  A F USI  EQRMI  S 

16 

16 

16 

15 

N'ICHLANA  CONCFNTRICA 

16 

1 6 

16 

15 

NfRFIS  SP 

32 

16 

16 

SIGAMBRA  WASSI 

58 

1 7 

Cf OERRATULUS  LACTEUS 

16 

16 

1 8 

NOT  DMA  S T US  LATFR1CEUS 

32 

ID 

S°IOCHAETOPTEPUS  OCULATUS 

16 

16 

20 

PARANTHUS  RAP  1 FORM  IS 

32 

2 1 

P D SI  N I A D)  SCUS 

32 

22 

BAL ANOGLOSSUS 

16 

16 

23 

CP  ASS INELLA  LUNULATA 

16 

25 

GLYCFRA  AMERICANA 

16 

25 

PHASCOl  ION  STR0MB1 

16 

26 

OXYUROSTYLI S SAL INPI 

16 

27 

ACE  TF  S AMER ICANUS  (CAR) 

16 

28 

AMPEL  ISC  A ABO  IT  A 

o V 1 6 

2D 

callianassa  latispina 

16 

30 

A“MANDIA  AGILIS 

16 

31 

ANADARA  TRANS VERS  A 

16 

32 

NASSARIUS  ACUTUS 

16 

33 

PPIONDSPIO  CIRR1FFPA 

16 

35 

TEREPRA  PROTEXTA 

16 

TOTAL  NIJMBFR  OF  INDIVIDUALS  512  512  288  336  565  650  128  16  250  225 

I 

I - ....  — — - — - 


A 


TABLF  E31* 

EXPERIMENTAL  STUDY  BENTHIC  DATA:  IMMEDIATE  PDST-D I S POS Al  PHASE  SAMPLES. 

NUMBER  OF  I ND 1 V I DU AL S / S 0 .M  . OF  EACH  SPECIES  COLLECTED  AT  STATION  15-3  ON  13  SEP  75 


SURF  T^MP  SURF  SAL  BDT  TEMP  OCT 

SAL 

DEPTH  S ED  T EMP 

TIME 

ON  T IME  OFF 

23 

.0  2A.0  27.5  29 

. 0 

10. 

0 

28.  0 

825 

900 

SEDIMENTS:  MUDDY  SANO  WITH  SOME'  SHELL 

AND  SOME  GRAY 

CLAY 

— 

- 

SPEC  I E S 

REPL ICATES 

1 

2 

3 

6 

5 

— 

AOLT 

YNG 

aolt 

YNG 

AOLT 

YNG 

ADIT 

YNG 

ADLT 

YNG 

1 

PRI0N0SP10  PINNATA 

32 

16 

16 

166 

616 

63 

16 

16 

2 

MAGELONA  SP 

160 

16 

128 

48 

48 

68 

16 

32 

3 

MEDIO«ASTUS  CAL IFORNlENSIS 

66 

2 56 

1 6 

32 

32 

16 

4 

PSEUDOPOLYDORA  SP 

16 

68 

16 

80 

5 

PSEUDEUR YTHOE  A “B I G UA 

68 

16 

80 

16 

6 

PINNIXA  CRIST  AT  A 

66 

16 

32 

32 

7 

IU“3RINER!S  TENUIS 

32 

68 

16 

32 

8 

SICAMBRA  TENT  ACUL  AT  A 

16 

32 

16 

16 

16 

16 

9 

GLYFISOE  SOL  IT  ARIA 

16 

16 

32 

10 

DIOPATRA  CUPRFA 

32 

16 

1 1 

NEREIS  SP 

16 

16 

16 

12 

AGLAOPHAMUS  VFRRILLI 

32 

16 

1 3 

NASSARIUS  ACUTUS 

68 

1 A 

PERSEPHONA  CRINATA 

16 

16 

15 

OWE M A FUSIFORM! S 

32 

16 

NFMERTEA  (YFLLOW  BANDED) 

32 

17 

LFPI0ASTHEN1 A SP 

16 

16 

18 

PHnRONI S ARCH  1 TECTA 

16 

16 

19 

PARAN'THUS  rapiformis 

1 6 

20 

CLYMCNELLA  ZONAL  I S 

16 

21 

NOTDMASTUS  latepiceus 

16 

22 

PINNIXA  LUNZI 

16 

23 

callianassa  latispina 

16 

2 A 

ANC I STROSYLL I S JONFSI 

16 

25 

NEREIS  SUCCINEA 

16 

26 

B UNDO  AC  T I S TEXENSIS 

16 

27 

NFMERTEA  (YELLOW  BANDED) 

16 

28 

THALASSEMA  HART“ANI 

16 

29 

TELL  I NA  IRIS 

16 

30 

ARICIDEA  SP 

16 

TOTAL  AU“BPR  DF  INDIVIDUALS 

368 

272 

696 

368 

336 

626 

128 

96 

176 

64 

I 


table  e 3 5 

FXPFR1MENTAL  STUDY  BENTMI  C DATA:  IMMEDIATE  PD ST- C I S POS A l PHASE  SAMPIFS. 

NUM«FR  OF  1NDIV lOUALS/SQ.M.  OF  EACH  SPECIES  CDLLFCTFD  AT  STATION  15-4  ON  18  SEP  75 


SURE  TEMP  SURF  SAL  BOT  TEMP  ROT  SAL  CEPTH  SFD  TEMP 
28.0  24.0  2B.0  29.0  28.0 

SEDIMENTS:  BLACK  MUD  WITH  CRAY  CLAY  AND  SAND;  V FR Y SOFT 

SPECIES  REPLICATES 


T (HE  ON  T IME  OFF 
1035  1115 


ACLT 

YNG 

ADIT 

YNG 

ADIT 

YNG 

ADI  T 

YNG 

ADI  T 

YNG 

1 

MAGELCNA  SP 

64 

48 

192 

64 

624 

16 

80 

32 

16 

160 

2 

THALASSEMA  HARTMANl 

16 

16 

48 

864 

32 

3 

PINNIXA  CRISTATA 

80 

32 

64 

16 

48 

80 

368 

48 

144 

4 

PS FUDEURYT HOE  AMBIOUA 

64 

80 

176 

192 

16 

16 

6 

CERE  BRA  Till  US  LAC  TEUS 

l 12 

144 

16 

32 

32 

6 

l FPIOASTHEN  U SP 

16 

48 

112 

64 

16 

7 

PARA  MYA  SUBOVATA 

48 

96 

32 

8 

NF RE  IS  SP 

80 

16 

80 

9 

PSFUDCPOLY  DORA  SP 

64 

80 

16 

10 

CORRULA  DiriZIANA 

96 

48 

1 1 

MEDIOMASTUS  CAL  IFOP.M  IENSIS 

16 

64 

48 

12 

PINNIXA  LUN2I 

48 

48 

32 

13 

DIOPATRA  CUPREA 

16 

48 

16 

32 

16 

14 

NASSARIUS  ACUTUS 

64 

16 

16 

16 

15 

STHFNFLAIS  BOA 

16 

16 

16 

64 

16 

PR IONOSPIO  PINNA TA 

16 

32 

32 

1 7 

LU“pRINERIS  TENUIS 

16 

16 

32 

16 

18 

OWFMA  FUSIFORMIS 

16 

32 

16 

19 

SIC  AM  PR  A WAS SI 

16 

16 

16 

20 

ANCISTROSYtL  IS  JONES! 

16 

16 

16 

21 

OXYUROSTYLIS  SA  L 1 NfTI 

48 

22 

PHORONIS  ARCHITECT* 

16 

32 

23 

VI  TP  I NELL  A HELICCIENF  A 

48 

24 

SICAM8RA  TF.NTAC'JLATA 

16 

16 

25 

SPIOCHAETOPTFRUS  0C1JLATUS 

32 

26 

HEM1PHDLIS  FLONGAT* 

16 

16 

27 

GLYCINDE  SOLI  TAPIA 

16 

16 

28 

BAL  ANCGLOS SU S 

16 

16 

29 

NINPF  NIGRIPES 

16 

16 

30  POLYNOIDAE 

31  NERFIS  SUCCINEA 

32  NOTOMASTUS  IATERICFUS 

33  T ELL  1NA  VEP  S ICOl  OR 

34  ACFTFS  A«ericaNUS  TCAR) 

35  ME  SOCHAE  TOP  TER  US  TftYLCRI 

36  COSSURA  OELTA 

37  LUNARCA  nvALlS 

38  T ERF  PR  A PRO  T F X T A 

39  CORRULA  p APR  AT  T AN  I A 
AO  R UNDO  AC  T I S TEXFNSIS 

41  CL  Y PENEL  L A TORQIIATA  CAL  IDA 

42  NUCULAKA  CEINCFNTPICA 

43  NEMERTFA  (YELLOW  BANDED! 

44  M'JLIMA  LATERALIS 

45  BASCANICHTHYS  TTRFS 

46  EDW  ARDSI  A SP 


32 


32 


16 


16 

32 


16 

32 


16 


16 


16 


16 


16 


16 

16 

16 

16 


16 


16 


47  GLYCERA  AMERICANA 

48  AMPFLISCA  A 8 0 1 T A 

16 

16 

49  G Y P T IS  VITTATA 

50  BRACHYURA 

16 

16 

TOTAL  NUMBFR  OF  INDIVIDUALS 

320  352 

416  464 

912  448 

1792 

928 

368  624 

table  £36 


EXPERIMENTAL  STUOY  8ENHHIC  OAT  A:  IMMFC1ATE 

POST -riSP.O  SAL 

PHASF 

SAMPLE s. 

NUMBER  OF  INDI VIDUALS/SO. M.  OF 

FACH  SPECIES 

CCLIECTED  AT 

SI  AT  I ON  15 

-5  nN  18 

SEP 

75 

- 

SURF 

TEMP  SURF  SAL  BOT  TEMP 

ROT  SAL 

DLPTH  SED  TEMP 

TI  ME 

ON  TIME 

OFF 

23. 

5 24.  0 2*.  0 

29.0 

10 

.0 

CD 

o 

1 125 

1200 

SEOI 

m^NTS:  HARO  SANO  WITH  SOME 

MUD 

SPECIES 

RFPl (CATES 

1 

2 

3 

4 

“ 5 

. 

ADLT 

YNG 

AtlLT 

YNG 

ADLT 

YNG 

ADIT 

YNG 

ADLT 

YNG  

l 

MAGELONA  SP 

2 56 

128 

48 

96 

224 

128 

256 

144 

? 

CEREBRATULUS  LACTEUS 

It 

64 

160 

128 

3 

CPSSURA  OELTA 

32 

16 

16 

16“ 

144 

16 

64 

4 

PINNIXA  CR1STATA 

112 

96 

80 

5 

D I OP AT  R A CUPRPA 

48 

48 

96 

16 

16 

32 

6 

PR! CNCSPI 0 PI NNATA 

64 

16 

16 

1 12 

32 

16 

7 

L'lMBRINERIS  TENUIS 

64 

1 6 

80 

64 

8 

NEREIS  SP 

80 

16 

16 

32 

64 

9 

A NCI  STROSYLLI  S JCNFSI 

16 

48 

64 

16 

32 

10 

MEOIOMASTUS  CAL irORN IENSIS 

16 

48 

48 

64 

1 1 

PWFNIA  FUS1F0RMIS 

16 

16 

4 8 

96 

12 

1 fPIDASTHENIA  SP 

1 12 

16 

16 

16 

13 

NEREIS  SUCCINEA 

48 

16 

96 

14 

SIGA“BRA  WASS! 

16 

48 

16 

32 

15 

CLYMENFLIA  ZONALIS 

32 

16 

16 

16 

16 

16 

thalassema  hartmani 

96 

17 

GLYCINE  SOL  I TAP  i a 

16 

16 

16 

16 

18 

HEM  I PHOL  IS  ELONGATA 

32 

16 

16 

1 9 

RINNIXA  L UN  Z 1 

48 

16 

20 

N t NOE  NIGR1PFS 

16 

16 

16 

21 

NEMfRTEA  (YELLOW  £ PURPLE! 

16 

16 

16 

22 

PARA*»VA  SU80VAT  A 

32 

16 

23 

C9RRUIA  0 IE  TZ  I ANA 

32 

16 

| 

24 

ASYCHIS  ELONGATA 

48 

25 

N'JCULANA  concfntri  ca 

16 

16 

j 

26 

EDWARDS!*  SP 

3? 

27 

SIGAM8RA  tentaculata 

16 

16 

28 

STHENFLAIS  BOA 

32 

29 

MAGELONA  R 10. 1 A I 

16 

16 

30 

AMRELISCA  AROITA 

16 

16 

31 

NEMrpTEA  IvfltOW  BANDED) 

16 

16 

32 

T E p F PP  A PRn  T EX  T A 

16 

16 

i 

33 

ANARARA  TRANSVFRSA 

16 

34 

NEMERTFA  IBROWN  BA NO  1 

16 

1 

35 

A9RA  AFOUALIS 

16 

36 

lunarca  DVALIS 

16 

I 

37 

NEMERTFA  (YELLOW  RANOEOJ 

16 

* 

3« 

PHOOONIS  ARChITECTA 

16 

30 

R Sc  UDOPDL  YDOR  A SP 

16 

j 

40 

« I C°OPHOL  is  atr  a 

16 

41 

MAGELONA  ROSEA 

16 

42 

PARANTHUS  rapiformis 

16 

TOTAL  6UM8FR  OF  INDIVIDUALS 

528 

352 

1024 

416 

128 

144 

608 

544 

752 

688 

TABLE  E 37 

EXPERIMENTAL  STUDY  BENTHIC  DATA:  IMMEDIATE  POST-DISPOSAL  PHASE  SAMPLES. 

NUMBER  OF  INOI VIUUALS/SQ.M.  OF  EACH  SPECIES  COLLECTED  AT  STATION  15-1  ON  15  SEP  75 


SURF  TEMP  SURF  SAL 

BOT  TEMP 

BOT  SAL 

OE  PTH 

SED  TEMP  T I ME  CN 

TIME  OFF 

28.0  22.0 

28.0 

28.0 

15.5 

28.0  830 

1000 

SEDIMENTS:  GRAY  CLAY 

A NO  MUD 

WITH  SOME 

SHELL 

SPEC  1ES 

REPLICATES 

1 

2 “3 

5 

AOLT 

YNG 

ADLT  YNG 

AOLT 

Y NG 

ADLT  YNG 

ADLT 

YNG 

1 

REPLICATES  NOT  ANALYZED 

****  «*** 

****  **** 

2 

MAGFLONA  SP 

65 

250 

58 

176 

3 85 

368 

3 

MEDTOMASTUS  C AL I FC RN I ENS I S 

80 

65 

112 

4 

CFRFRRATULUS  I ACTEUS 

58 

32 

112 

5 

DIOPATRA  CUPRFA 

32 

80 

80 

6 

LUMBP.INFRIS  TENUIS 

65 

16 

16 

32 

58 

7 

NUCULANA  CONCFNTRICA 

16 

58 

16 

80 

8 

NEREIS  SP 

t 6 

16 

64 

9 

COSSURA  DELTA 

16 

16 

58 

10 

N I NOE  NIGRIPES 

16 

32 

1 6 

16 

1 1 

VITR INELLA  HELICCIOEA 

58 

16 

16 

12 

ANADARA  TRANSVERSA 

16 

58 

13 

AMPEL  ISCA  AROITA 

16 

16 

16 

15 

NEMERTEA  (YELLOW  BANDED) 

16 

32 

15 

SCHI STOMER INGOS  RUDOLPHI 

16 

16 

16 

S IGAMER  A WASS  I 

16 

16 

17 

GLYCINOE  SOLI  T ARIA 

16 

16 

18 

ANC I STROSYLL I S JONFSI 

16 

16 

ID 

SIGAMPRA  tentaculata 

16 

16 

20 

AUTOMATE  EVERMANNI 

16 

21 

CERATOCEPHAL E SP . 

16 

22 

"RIONOSPIO  PINNATA 

16 

23 

TEREBRA  PROTEXTA 

16 

25 

S P IOCARC INUS  LOBATUS 

16 

25 

GLYCFRA  AMERICANA 

16 

26 

RALANOGLOSSUS 

16 

27 

HEMIPHOLIS  elongata 

16 

28 

OW=NIA  FUSIFORMIS 

16 

29 

PINNIXA  CRISTATA 

16 

30 

SmohARETE  (EYES) 

16 

31 

PALcONCTUS  HETFROSETA 

16 

32 

A BRA  AEQUAL IS 

16 

33 

PHORONIS  ARCHITECT  A 

16 

35 

M | CROPHOL I S ATRA 

16 

35 

s piochaetopterus  oculatus 

16 

36 

MARPHYSA  SANGUINFA 

16 

37 

PR I0N0SPI0  CIRRIFERA 

16 

38 

ARICIDEA  SP 

16 

39 

G Y R 1 1 S VI  TTATA 

16 

T 

DTAl  NUMBER  OF  INDIVIDUALS 

272 

512 

368 

320 

785 

976 

TAB  LE  E 38 

EXPERIMENTAL  STUDY  BENTHIC  DATA:  IMMEDIATE  POST -D I S POS A l PHASE  SAMPLES. 

NUMBER  OF  INDIV IDUAIS/SO.M.  OF  EACH  SPECIES  COLLECTED  AT  STATION  IA-2  ON  15  SEP  75 


SURE  TEMP  SURF  SAL  BP T TEMP  BOT  SAL  DEPTH  SEO  TEMP  TIME  ON  TIME  OFF 


28.0  28.0  28.0  28 

.0 

1A.  5 28.0 

1 015 

1300 

SFDIMENTS:  SANDY  CLAY  WITH  SHELL 

SPEC  IES 

REPLICATES 

1 

2 

3 

* 

ADLT 

Y NO  ADLT  YNG 

ADLT 

YNG 

AOL  T YNG 

AOL  T 

1 REPLICATES  NOT  ANALYZED 

»***  *««* 

**  «*** 

2 CFRC  RRATULUS  LACTEUS 

A 8 

192 

3 L'JMBRINER  IS  TENUIS 

16 

112 

96 

A D 1 Op AT  PA  CUPREA 

80 

16 

80 

32 

5 MAGELONA  SP 

32 

96 

6 NUCULANA  CPNCENTRICA 

16 

112 

7 AMPEL1SCA  ABD1TA 

16 

96 

8 NINOE  NIGRIPES 

32 

32 

16 

9 NERE  IS  SP 

A8 

10  SIGAMBRA  TENT  ACUL  at  a 

16 

32 

1 1 BUNOCACT  IS  TEXFNS  IS 

12  VITPINELLA  HELICCIDEA 

A8 

A 8 

13  A3RA  AFOUALI  S 
l A MEOIOMASTUS  cal iforn  iensis 

32 

32 

15  M AGE  L CNA  ROSEA 

16 

16 

16  TELL INA  IRIS 

17  nereis  suer inea 

16 

32 

18  ARMANOIA  AGILIS 

19  POP  TUN  1 OAE 

20  CLYMENFILA  zonalis 

16 

16 

16 

21  NEMCRTFA  (YrLLCW  BANDED) 

22  O^enIA  FUSIFORMIS 

16 

16 

23  PDLYPDONTES  LUP1NA 

2A  GONE  PL  AC  I DAE 

16 

16 

25  XANTHIOAE 

26  NEMATODA 

16 

16 

27  E[CCTRA  CRUSTULFNTA  (COL) 

28  T'IRBONILLA  INTEPRUPTA 

16 

16 

29  ANTICLIMAX  PILSBRYT 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

160 

2A0 

272 

896 

80 

tabl  e E 39 

3 EX RFR IMFNT AL  STUDY  BENTHIC  OATA:  IMMEDIATE  Pfl  ST -D I SPO  SA  L PHASE  SAMPLES. 

NU“BER  OF  INOI VIOUALS/SC.m.  OF  FACH  SPECIES  COLLECTED  AT  STATION  1 A- 3 ON  IS  SEP  75 


SURF  TEMP  SURF  SAL  BOT  TEMP  BOT  SAL  DEPTH  SED  TEMP  TIME  ON  TIME  OFF 

28.0  24.0  28.0  30.0  14.5  28.0  1315  1410 

SFDIMRNTS:  SANDY  GRAY  CLAY  WITH  SHELL  HASH 

SPECIES  REPLICATES 


l 2 3 4 5 


“ 

AOLT 

YNG  ADLT 

YNG 

ADLT 

YNG 

ADLT 

YNG 

ADLT 

YNG 

1 

RFPilCATFS  NOT  ANALYZED 

* 0 ♦* 

♦ *** 

**** 

* *** 

2 

CEREBRATUltlS  LACTFUS 

16 

16 

32 

3 

MAGELCNA  sp 

48 

16 

NINOE  NIGRIRES 

16 

16 

5 

M I CPOPHGL IS  ATRA 

32 

6 

SI  GA  M0  R A WASSI 

16 

16 

7 

PFTRICOIA  PHOLAD1FORMI S 

16 

ft 

LIJMRR  INER  IS  T END  IS 

16 

9 

m oiriMASTUS  CAL  1 FCRM  ENS  I S 

16 

10 

PR  I 0N0SP10  P INNAIA 

16 

1 1 

CANTHARUS  CANCELLARIUS 

16 

12 

ABRA  AFOUALIS 

16 

13 

COSSURA  DELTA 

16 

14 

GIANT  SPERM 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

64 

32 

16 

80 

32 

128 

i 


TABLE  E'to 

EXPERIMENTAL  study  benthic  data:  IMMEDIATE  post-disposal  phase  samples. 

NUMBER  OF  INDI VI DUALS/SO. M.  OF  FACH  SPECIES  COLLECTED  AT  SIATION  15-5  ON  IS  SEP  75 

SURF  TEMP  SURF  SAL  BOT  TEMP  BOT  SAL  DEPTH  SED  TEMP  TIME  ON  TIME  OFF 

28.0  25.0  28.0  28.0  15.5  28.0  1520  1520 


SEDIMENTS:  GRAY  CLAY  AND  SAND 


SPECIES 

REPLICATES 

1 

2 

3 

4 

i 

AOLT  YNG 

AOLT  YNG 

ADLT 

YNG 

ADLT  YNG 

ADLT 

1 REPLICATES  NOT  ANALYZEO 

2 CLYTIA  CORONATA  (COLONIES) 

»***  »*** 

128 

****  **** 

16 

3 MAGELCNA  SP 

5 CEREBRATULUS  lacteus 

16 

32 

16 

5 0 I Op  AT  R A CUPREA 

16 

16 

6 PHOROMS  ARCHITECTA 

7 MEOIOMASTUS  califopniensi s 

16 

16 

16 

8 P INN  IX  A CR  1ST  ATA 

16 

9 balancglossus 

16 

10  L FP  IDASTHENI A SP 

11  VITRINELLA  HEL IC01DEA 

16 

16 

12  NFMERTFA  (YELLOW  BANDED) 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

58 

1 92 

65 

65 

TABLE  El(l 

EXPERIMENTAL  STUDY  BENTOHIC  OAT  A:  I*MFCIATE  POST -0 1 SPO  SAL  PHASE  SAMPLES. 

NUMBER  OF  INOI VIDUAL S/SQ.  M.  OF  FACH  SPECIES  CCLLECTEO  AT  STATION  15-5  ON  15  SEP  75 


SURF  TEMP  SURF  SAL  ROT  TEMP  ROT  SAL  DEPTH  SFD  TEMP  TIME  ON  TIME  OFF 


28.5  25.5  2».0 

29.0 

15.5  28.0 

1530 

1600 

SEDIMENTS:  SOME  SANDY  SHELL,  GRAY  CLAY 

SPECIES 

R FPL  ICATFS 

l 

2 

3 

5 

AOLT 

YNG  ADLT  YNG 

ADLT 

YNG 

ADLT  YNG 

ADLT 

1 REPLICATFS  NOT  ANALYZED 

* * * * * * * * 

****  ***• 

? S AL  ANOGl  OSSUS 

32 

225 

3 MAGFLCNA  SP 

96 

58 

5 CFREBRATULUS  l AC  TE US 

16 

96 

5 LUMPRINERIS  TENUIS 

32 

80 

' 

6 ANC I STROSYLLI  S JONFSI 

32 

58 

7 NOCULANA  CON  CEN  TR I CA 

32 

58 

B D I OP  AT  P A C'JPRFA 

16 

32 

16 

9 N I NOE  NIGRI  PE  S 

16 

58 

10  L EPI DASTHEN IA  SP 

32 

32 

11  SIGAMRRA  TENT  ACULAT  A 

58 

12  CLYTIA  CORONATA  TOOL  ONI  ESI 

65 

13  P INN  IX  A CRIST  AT  A 

58 

15  AMPELtSCA  A30ITA 

32 

15  MFOIOMASTUS  CALIFORNIENSI S 

32 

16  OWEMA  FUSIEORMIS 

32 

17  COSSURA  DELTA 

16 

18  ABRA  AFQ'JALIS 

16 

19  ANADARA  TRANSVERSA 

16 

20  GLYC I NOE  SOLI  TARI A 

16 

21  NAT  ICA  PUS  ILL  A 

16 

— — 

22  NEREIS  SP 

16 

23  P SEUOEUR  YTHOE  AMBIGUA 

16 

25  VOLVUIEILA  TEXAS  IAN  A 

16 

- 

25  MAGELCNA  RIOJAI 

16 

26  SP IOC  ARC  I NUS  LOBATUS 

16 

27  ARICIOEA  SP 

16 

28  MAGELTNA  ROSEA 

16 

29  TELLINA  VERSICOLOR 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

65 

32 

752 

528 

65 

TABLE  E42 

EXPERIMENTAL  STUDY  BFNTHIC  DATA:  IMvgciATE  POST -D I SPD  SAL  PHASE  SAMPLES. 

NUMBER  OF  INDIVIDUAL  S/SQ.  M.  OF  EACH  SPFCIES  COLLECTED  AT  STATION  12-1  ON  16  SEP  75 

SURF  TEMP  SURF  SAL  BOT  TEMP  80T  SAL  DEPTH  SED  TEMP  TIME  ON  TIME  OFF 

2B.0  2 A.  0 28.5  28. 0 14.0  28.0  1115  1220 

SEDIMENTS:  GRAY  SANDY  CLAY  WITH  LITTLE  SHELL.  NO  EvIOFNCE  OF  SPOIL 


SPECIES 


1 


ADLT 

YNG 

1 

REPLICATES  NOT  ANALYZED 

2 

MAGELONA  SP 

80 

176 

3 

LUMBRINFRIS  TFNUIS 

16 

*8 

A 

DIDPATRA  cuprea 

32 

5 

NERF  IS  SP 

AS 

6 

AMPFl  ISCA  A B 0 I TA 

32 

7 

ME  D I CM AS  TUS  CAL  1 FORN IENS IS 

32 

8 

SPI  OCMAE  TDPTP  PUS  OCUl.ATUS 

16 

9 

ANCISTROSYLl  IS  JONFSI 

16 

10 

COSSURA  dflta 

16 

11 

PRI0NDSP1D  PI nnata 

16 

12 

S IGAMBRA  WASS I 

16 

13 

MAC, FIONA  ROSEA 

16 

1 A 

ARMANOTA  AGILIS 

16 

15 

NUCULANE  CDNCFNTP.  ICA 

16 

NINCE  NIGRIPES 

TOTAL  NUMBER  OF  INDIVIDUALS 

1 76 

400 

REPL 1CATES 


2 

3 

4 

5 

ADLT  YNG 

ADLT  YNG 

ADLT  YNG 

ADLT 

*«**  **** 

*«**  **** 

32 

16 


16 

16 

32 

64 

YNG 


1 


TABLE  E43 

EXPERIMENTAL  STUDY  REN  1 H I C DATA:  IMMEDIATE  PO S T -D I SPn SA L PHASE  SAMPLES. 

NUMBER  HE  I NDI VI DUALS/SO.  M.  OF  EACH  SPCCI6S  COLLECTED  AT  STATION  12-?  ON  16  SEP  75 


SUP  F TEMP  SURF  SAL  BOT  TEMP  BOT  SAL 

DEPTH  SED  TEMP 

T 1 ME  ON  T 1ME  OFF 

29.5  28. 0 2*».0 

31.0 

1A 

o 

• 

00 

r\/ 

O 

• 

l 2 AO  1 AOO 

SEDIMENTS:  GRAY  SANDY  ClAY  WITH 

SU“E  SHELL. 

NC  FV IDENCE  OF  SPOIL 

SPEC  IES 

RE  PI  ICATES 

1 

2 3 

4 

5 

— 

ADLT 

YNG 

ADLT  YNG  AOLT 

YNG  ADLT  YNG 

ADLT 

YNG 

1 REPLICATES  NOT  ANALYZED 

t t * t * **  * 

****  ***♦ 

2 macelona  sp 

96 

288 

208 

192 

AOO 

3 paramya  subovata 

96 

128 

A cerebratulus  lactfus 

6A 

96 

AR 

5 D T OP  AT  R A CMPREA 

32 

32 

80 

A8 

6 LUM9RINERIS  TFNIJIS 

80 

112 

7 N INOF  NIGRIPE  S 

6A 

A 8 

16 

16 

16 

16 

R PHOPONIS  ARCHITECTA 

A 8 

6A 

6 HEmIPHDLIS  fldngata 

32 

A 8 

32 

10  NUCULANA  CONCENTRICA 

16 

64 

11  OWFMA  TUSIFORMIS 

80 

12  NFRP 1 S SP 

64 

13  PRIONOSPIO  PINNATA 

A 8 

16 

1 A ANC 1ST PCSYLL IS  JONES  I 

16 

16 

16 

15  CDS  SURA  DELTA 

32 

16 

16  ME  0 10MASTUS  CAL  IFOPN  IENSIS 

16 

32 

17  nereis  succinfa 

16 

32 

18  GIANT  SPERM 

16 

16 

16 

19  L E p I 0 AS  T HEN  I A SP 

16 

16 

20  StCAMRRA  TENTACULATA 

16 

16 

21  sigamrra  wassi 

16 

16 

22  VITRINELLA  HEL ICO  IDE  A 

32 

23  Nc “E  R TE  A (YFLLOW  BANDEDI 

32 

2 A AMPEL  ISC  A ARDI TA 

32 

25  TEREBRA  PROTEXTA 

16 

26  AR1CI0FA  SP 

16 

27  SPIOCARCINOS  LORATUS 

16 

2?  AGLAOPHAMUS  VERRILL1 

16 

29  CL  YMCNELIA  ZDNALI S 

16 

30  GL  YC  INOE  SOL  1 T AR  1 A 

1 6 

31  M 1 CROPHOL l S ATRA 

16 

32  STHRNELAI S BOA 

16 

33  AMPHARETE  (EYES) 

16 

3 A TELLtNA  IRIS 

16 

35  ANADARA  TRANSVERSA 

16 

36  NEPHTYS  PICTA 

16 

37  BUSYCCN  CONTRARIUM 

16 

39  PAGURUS  ANNULIPES 

16 

39  GYPT  IS  V ITT  AT  A 

16 

AO  automate  evfrmanm 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

3 8A 

A6A 

A A8 

688 

336 

1056 

TABLE  E45 

EXPERIMENTAL  STUDY  BENTHIC 
NUMBER  OF  I NDI V 1 DU  AL  S/S  Q . M . 

DATA:  IMMEDIATE  POS T -D I S POS A L 
OF  EACH  SPECIES  COLLECTED  AT 

PHASE  SAMPIES 
STATION  12-4 

ON  16 

SEP  75 

SURF  TEMP  SURF  SAL  BOT  TEMP  BOT  SAL 

DEPTH 

SECT  EMP 

TIME  ON 

TIME 

OFF 

28.0  24.0  28.5 

30.  0 

14.0 

28.  5 

950 

1100 

SEDIMENTS:  CRAY  SANDY  CLAY 

WITH  LITTLE 

SPFLL.  NO 

FV  IOFNCF 

OF  SPOIL 

spec  ies 

REPLICATES 

I 2 3 4 5 


ADIT 

YNG 

ADLT 

YNG 

ADLT 

YNG 

ADL  T 

YNG 

ADLT 

YNG 

1 

REPLICATES  NOT  ANALYZED 

* *** 

**  + * 

*♦** 

2 

MAGELONA  SP 

304 

16 

160 

16 

3 

DIOPATRA  CL1PREA 

16 

32 

80 

SIGA-BRA  WASSI 

48 

16 

48 

s 

CERFRRATUIUS  l AC  TE  US 

96 

6 

lumbrineris  tenuis 

64 

• 

32 

7 

NtNCE  NIGRIPES 

32 

16 

16 

16 

8 

ANC I STROSYI  1 I S JONF  SI 

32 

16 

16 

0 

COSSURA  DELTA 

16 

32 

10 

NE  RE  I S SP 

16 

32 

~ 

1 1 

V IT  R!  NELL  A HEL  ICO  IDEA 

32 

16 

12 

ARRA  AECUALIS 

16 

16 

13 

PRIONOSPIO  PINNATA 

16 

16 

14 

GIYCINDE  S0L1TARIA 

16 

1 5 

VARICORBULA  OPERCUl  ATA 

16 

- 

' ■’ 

— . 

16 

ASYCHI S ELONGATA 

16 

1 7 

TFLLINA  IRIS 

16 

18 

MICROPHOLIS  atra 

16 

19 

NEMERTFA  (YELLOW  C PURPLE) 

16 

20 

NE “ERT  F A (YFLLOW  BANDED) 

16 

21 

ANEMONE  UN  10 

16 

TOTAL  VJMBER  of  individuals 

144 

672 

128 

32  0 

112 

32 

TABLE  E'tfi 

EXPERIMENTAL  STUDY  BENTHIC  DAT  A:  IMMEDIATE  POST -01 SPO SA L PHASE  SAMPLES. 

NUMBER  OF  I NO  I VI  DUAL  S/SO.  M.  OF  r A C H SPECIES  COLLECTED  AT  STATION  12-5  DN  27  SEP  75 

SURF  TEMP  SURF  SAL  BOT  TEMP  BOT  SAL  DEPTH  SEO  TEMP  TIME  ON  TIME  OFF 

' 26.0  27.0  26.0  25.0  IA.0  1 1 A5  1230 

SEDIMENTS:  MUDDY  SAND.  EVIDENCE' OF  SPOIL  DISPOSAL 

SPECIES  REPLICATES 

l 2 3 A 5 


adlt 

yng 

ADLT 

YNG 

adlt 

YNG 

ADLT 

YNG 

ADLT  yng 

l 

RFPLICATES  not  analyzeo 

* *** 

* * ** 

* *** 

2 

MAGELONA  SP 

6 AO 

320 

A8 

80 

32 

3 

NERFIS  SP 

32 

22A 

16 

A 8 

A 

LUMBRINERIS  TFNUIS 

160 

32 

5 

NUCULANA  CONCENT  RICA 

160 

16 

6 

CE  RF  BP.  ATULUS  LACTFUS 

1AA 

16 

7 

S IGAMRRA  HASS  I 

96 

6 A 

8 

PRIONCSPID  PINNATA 

128 

16 

9 

TELLINA  IRIS 

80 

16 

10 

COSSURA  DELTA 

6 A 

16 

11 

DIOPATRA  CUPRFA 

AR 

16 

16 

12 

OWfNIA  FUSIEORMIS 

16 

6A 

13 

PHORONIS  ARCHITFCTA 

6 A 

16 

IA 

ANCI SIROSYLLI S JCNFSI 

A8 

16 

15 

OXYUROSTYLIS  SAL INO I 

6A 

16 

ARM a no  I A AGILIS 

6A 

17 

N I NOE  N IGRI PE S 

16 

16 

16 

IB 

NUC'JLANA  ACUTA 

A 8 

19 

SP10CHAF TDPTE PUS  OCULATUS 

32 

16 

20 

ALP  HE  US  FLOR 1 DANUS 

32 

21 

NEMERTEA  (YELLOW  8 ANDE  C ) 

16 

16 

22 

NOTOMASTUS  LATEPICFUS 

16 

16 

23 

CORBULA  BAPRATTANIA 

32 

7 A 

NEPHTYS  PICTA 

16 

16 

25 

MFOIOMASTUS  CALIFCRNIENSIS 

16 

26 

ANACHIS  OPESA 

16 

27 

CLYMENELLA  ZONAL  I S 

16 

28 

GLYCFRA  AMERICANA 

16 

29 

PINNtXA  CRIST  AT  A 

16 

30 

DENTALIUM  TEXASIANU“ 

16 

31 

VOLVULELLA  T E X AS  I AN A 

16 

32 

MAGELCNA  ROSEA 

16 

33 

CLYMENFILA  TOROUATA  CALIOA 

16 

3 A 

ANT  I CL  IMAX  P1L  SBRY  I 

16 

35 

TFREBELL 10AE  SP  A 

16 

36 

HEMIPHOLIS  flongata 

16 

37 

PHASC^L ION  strombi 

16 

38 

M 1C  R 0 PMPL I S ATRA 

16 

39 

V AR  1 C DR  B (JL  A OPEPCULATA 

16 

AO 

LEP 1 OCNOTUS  SUBLEVIS 

16 

TOTAL  NUMBER  OF  INDIVIDUALS  1280  16AB 


160  l A A 


A8  160 


TABLE  E47 

c XPFRI MENTAL  STUB Y BFNTHIC  OAT  A : IMMECIATF  POST -0  IS POS AL  PHASE  SAMPLES. 

NJMBFR  OF  I NOIV LOUAl S/SQ.M.  OF  EACH  SPECIFS  CCLLECTED  AT  STATICS  27-1  E1N  17  SFP  75 


SURF  TEMP  SURF  SAL  SOT  TEMP  BCT  SAL  DEPTH  SFD  TEMP  TIME  ON  TIME  OFF 

2B.0  26.5  28.0  30.  C 15. 0 28.0_  1230  1350 


SEDIMENTS:  MUDDY  SAND  

SPFCIES  REPLICATES 


1 2 3 ♦ 5 


ACLT 

YNG 

ADLT  YNG 

ADL  T 

YNG 

AOLT  YNG 

AOLT 

YNG 

1 REPLICATES  NOT  ANALYZED 

2 DIOPATRA  CUPREA 

* * * * * **  # 

16 

58 

MM  **** 

3 ANCI  STROSYLl  I S JONFSI 

16 

16 

5 S I GAM  ERA  w ASS  I 

16 

16 

5 VI TR 1 NFLLA  HE L I CCI OEA 

16 

16 

6 COSSURA  DELTA 

7 MAGELONA  SP 

8 NUCULANA  CONCFNTRICA 

16 

16 

16 

9 CERF8RATULUS  LACTFIIS 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

32 

16 

65 

65 

32 

16 

TABLE  E48 

EXPERIMENTAL  STUDY  BFN'THIC  DATA:  IMMECIATE  POST -0  IS  PEIS  AL  PHASE  SAMPLES. 

NUMBER  OF  INDIV  IOUALS/SQ.M.  OF  EACH  SPECIES  COLLECTED  AT  STATION  27-2  ON  IT  SEP  75 


SURE  TEMP  SURF  SAL  BOT  TEMP  BOT  SAL 

DFPTH 

SEO  TEMP  TIME  ON 

TIME  OFF 

28.0  26.0 

SEOIMENTS:  MUDDY 

28.0  32. C 

SANO  VERY  LOOSE 

14.0 

28.0  1400 

1420 

SPECIES 

RE  PL  I CATES 

1 

2 3 

4 

AOLT  YNG  ADLT  YNG  ADLT  YNG  ADLT  YNG A 

1 REPLICATES  NOT  ANALYZED 

2 SIGAHBRA  WASSl 

3 VITRINELLA  HEUCOIOEA 

4 MAGELONA  SP 

5 MED IC“ASTUS  CALI  FCRNI ENS IS 

6 N'JCIIIANA  CONCENTRICA 

7 NASSARIUS  ACUTUS 
B N4TICA  PUSILLA 
<5  OP.  IONOSPIO  PINNA  TA 

10  MAGELCNA  RIOJAI 

11  ANTICLIMAX  P1LS8RYI 

12  ANACHIS  OBESA 

13  ANCI STROSYLL IS  JONES  I 


****  ****  *»**  **** 

64 

64  _ 

16 

32 

32 

16 

16 

16 

16 

16 

16 

16 


TOTAL  NUMBER  OF  INDIVIDUALS 


160 


80 


16 


64 


TABLE  E59 

EXPERIMENTAL  study  BENTHIC  OATA:  immediate  pdst-di  spcisal  phase  samples. 

number  of  INDI VIDUALS/SO. m.  of  EACH  SPECIES  COLLECTED  AT  STATION  27-3  PN  17  SEP  75 


SURF  TEMP  SURF  SAL  BUT  TEMP  BUT  SAL  DEPTH  SED  TEMP  TIME  ON  TIME  OFF 


28. 

.0  29.0  2B.0  32.0 

15.0  28.0 

1430 

1500' 

SEOIMFNTS:  MUDDY  SAND,  VERY  LOOSE. 



— 

— 

— 

— 

SPEC  IES 

REPLICATES 

1 

2 

3 

V 

5 

ADLT 

YNG  AO  L T YNG 

ADLT 

YNG 

ADLT  YNG 

ADLT 

YNG 

1 

REPLICATES  NOT  ANALYZEO 

»***  **•* 

****  **** 

2 

“AGELONA  SP 

272 

3 

ANC I ST  ROSY L L I S JONES  I 

128 

A 

CF  RE  3RATULUS  LACTFUS 

32 

16 

■ 



58 

5 

DIOPATRA  CUPRFA  16 

58 

6 

LUM3RINEPIS  TENUIS 

32 

lb 

7 

NUCUIANA  CONCENTRIfA 

16 

16 

8 

AlPHEUS  FLORIDANUS 

16 

0 

ABRA  AEQUALIS 

16 

10 

AMPEL  ISCA  ABDI TA 

16 

11 

BALANCGI.  OSSUS 

16 

12 

NERE  I S SUCCI  NE  A 

16 

— 

13 

NEREIS  SP 

16 

l A 

OWEN  I A FUSIFORM  IS 

16 

15 

P INN  I XA  CRI  S TA  TA 

_ . . 

16 

16 

PSEJDEUSYTHOF  AMBIOUA 

16 

17 

S10A«RRA  MASS1 

16 

18 

MFDIPMASTUS  CAL IFORNIENSI s 

16 

1 0 

POLY  CDCNT  FS  LUPINA 

1 6 

20 

SI NU“  “ACULATU“ 

16 

21 

VOLVULFLLA  TEXAS  I AN  A 

" ‘ - 

— • 

16 

22 

CALL! AN  ASS  A SP 

16 

TOTAL  NUMBER  OF  INDIVIDUALS  16 

176 

80 

516 

80 

UZ 

TABLE  EJO 

EXPERIMENTAL  STUDY  SFNTHIC  DATA:  I “ME  D I A TE  PO  ST -01  SPO  SA  L PHASE  SAMP1ES. 

NUMBER  OF  INDIVIDUALS/SQ.M.  OF  EACH  SPECIES  COLLFCTFD  AT  STATION  27- A ON  17  SEP  75 


SURF  TEMP  SURF  SAL  BOT  TFMP  BOT  SAL  OEPTH  SED  TEMP  TIME  ON  TIME  OFF 


28. 

5 28.0  28.0  30.0 

l A . 0 28.0 

1520 

1600 

SED  I 

“ENTS:  SANDY  “UD,  VFRY  SOFT 

SPECIES 

REPLICATES 

1 

2 

3 

A 

5 

AOLT 

YNG  AOLT  YNG 

AOLT  YNG 

ADLT  YNG 

ADLT 

YNG 

1 

REPLICATES  NOT  ANALYZED 

* * »*  ***  * 

***•  **«• 

2 

DIOPATRA  CUPREA 

128 

3 

N'JCULANA  CONCENTRICA 

16 

16 

32 

A 

MAOELCNA  sp 

16 

32 

5 

SIC.AMBRA  WASSt 

16 

16 

6 

SIGAMPRA  TENTACULATA 

16 

7 

VOL  VULf  L L A TEXASIANA 

16 

8 

CEREBRATUl  US  l ACTEUS 

16 

R 

COSSURA  OELTA 

16 

to 

NASSARIUS  ACUTUS 

16 

1 1 

NEREIS  SP 

16 

12 

VI TRINELLA  HELICrtDFA 

16 

TOTAL  number  of  INDIVIDUALS 

16 

16  32 

192 

128 

a 


TABLE  ESI 

EXPERIMENTAL  STUDY  BENTHIC  DATA:  IMMEDIATE  POST-DISPOSAL  PHASE  SAMPLES. 

NUM9  F R DF  I NDI VI  DUALS/SC. M.  dp  EACH  SPECIES  COLLECTED  AT  STATION  2 7- S ON  17  SEP  75 


SURF  TEMP  SURF  SAL 

BOT  TEMP 

BOT  SAL 

DEPTH 

SED  TEMP  TIME  ON 

28.0  27.5 

28.0 

32.0 

1 

o 

• 

'T 

28.0  1615 

SEDIMENTS:  1-2  MM 

oxidized  mud 

OVER  MUD, 

SANO  C 

GRAY  CLAY 

SPEC  IES 

REPLICATES 

l 

2 3 ’ 

‘ — 

AOLT 

YNG 

AOLT  YNG 

ADLT 

yng 

l 

REPLICATES  NOT  ANALYZED 

* * **  * **  * 

2 

MAGELONA  SP 

128 

128 

16 

32 

3 

NUCULANA  CONCENTRICA 

16 

58 

A 

NASSARIUS  ACUTUS 

16 

16 

5 

PRI0N0SP10  PINNATA 

16 

80 

6 

DIOPATRA  CUPRFA 

80 

16 

7 

MEOtOMASTUS  CAL  I FORNIENSI S 

32 

16 

8 

NAT  ICA  PUS  ILL  A 

32 

16 

16 

9 

S I G A M 0R  A WAS  S I 

32 

10 

LUMBRINERIS  TENUIS 

32 

1 1 

VOLVULFLLA  TFXASIANA 

16 

16 

12 

VITRINEllA  HE  L I CC IDEA 

32 

13 

COSSURA  DELTA 

1A 

A«oEL  ISCA  ABO  IT  A 

T 2 

15 

ANACHIS  08F  S A 

16 

16 

16 

LEP10ASTHEN IA  SP 

It 

I 6 

17 

NFREIS  SP 

16 

18 

PH A SCOL I ON  STR0M8I 

32 

19 

CEREBRATULUS  LACTCUS 

32 

20 

HF  MI PHDLI S ELONGATA 

21 

TERFBRA  PROTEXTA 

22 

ABRA  AEOUALIS 

16 

23 

NINCE  NIGRIPES 

16 

2A 

PINNIXA  CRISTATA 

16 

25 

PAGURUS  ANNULIPES 

16 

26 

MAGELONA  ROSEA 

16 

27 

NEPHTYS  INC  ISA 

16 

28 

S1GA“BRA  TFNTACULATA 

16 

29 

CYCLOSTREMI SCUS  SUPPRESSUS 

16 

30 

OR  I L ONE  RE  IS  LONGA 

16 

31 

NEMERTEA  (YELLCm  BANDED) 

T IME  OFF 
1635 

A 

ADLT  yng  a 

«t*«  ***• 


total  number  jf  individuals 


3 8 A 5A A 


96  1 ? B 


TABLE  E52 

J~  EXPERIMENTAL  STUDY  BENTHIC  DATA:  POST-DISPOSAL  PHASE  SAMPLES. 

NUMBER  OR  INDIVIDUALS/SQ.M.  OF  EACH  SPECIES  COLLECTED  AT  STATION  2-1  ON  23  NOV  75 


SURF  TEMP  SURF  SAL  BOT  TEMP  BOT  SAL  DEPTH  SEO  TEMP  TIME  ON  TIME  OFF 


16 

SED 

.0  2A.0  17.5  25 

I ME  NTS:  2 MM  OXIDIZED  MUD  OVER 

.5 

SANC 

10.0  19.5 

C SHELL  HASH. 

1635 

1505 

SPECIES 

REPLICATES 

1 

2 

3 

6 

5 

ADLT 

YNG 

ADLT 

YNG 

ADLT 

YNG 

ADLT 

YNG 

ADLT 

YNG 

1 

MAGELCNA  SP 

680 

800 

16 

666 

3 86 

166 

2 

MEDIOMASTUS  CAL ieorniensi s 

368 

752 

696 

16 

668 

160 

3 

NEREIS  SUCCINEA 

160 

160 

16 

128 

32 

66 

4 

ANADAP.A  TRANSVERSA 

16 

160 

80 

5 

NEREIS  SP 

80 

68 

32 

16 

80 

ft 

PRI CN0SP10  PINNATA 

16 

16 

16 

16 

112 

16 

16 

16 

7 

PSEUOEUR  YTHOE  AMBIGUA 

68 

66 

32 

16 

8 

SPIOCHAETOPTERUS  oculatus 

32 

16 

32 

66 

Q 

NFMER1FA  (YFLLCW  8AN0EDI 

16 

32 

16 

32 

10 

DIOPATRA  CUPREA 

68 

16 

16 

16 

1 1 

OWE  N I A FUSIFORMIS 

16 

32 

16 

16 

12 

C z Rc  8 RA  TULUS  LACTFUS 

32 

16 

16 

16 

13 

PPINIXA  CRISTATA 

68 

32 

1 A 

8UN0DACT I S TEXENSIS 

16 

16 

16 

16 

15 

HEMIPHDLI s ELONGATA 

16 

32 

16 

1 6 

L'lMBPINEPIS  TENUIS 

16 

16 

16 

17 

C0R0PHIU“  ACHFRUSICUM 

68 

18 

NE«ERTEA  (YELLOW  t PURPLE) 

16 

16 

19 

ELECTRA  SP  (COLONIES! 

16 

16 

20 

SIGAMRRA  tfntaculata 

32 

21 

BAT  EA  CARTHAR INENSIS 

16 

16 

22 

NATICA  PUSILLA 

16 

23 

Al PUNFA  PAP  E T I I 

16 

2 A 

CIRRATULUS  HEDGPETHI 

16 

25 

PR IONCSPI 0 Cl RRIFERA 

16 

26 

ABRA  AFOUALIS 

16 

27 

LfPIDASTHENIA  SP 

16 

28 

NUCULANA  CONCENTRICA 

16 

29 

ST  HFNFl  ai  s BOA 

16 

30 

NOTOMASTUS  latericfus 

16 

31 

NEMER  TEA  I WHI  TFJ 

16 

32 

SPIOPHANES  POM  BY X 

16 

33 

POLINICES  nuPLICATUS 

16 

3 A 

“ALACOCEROS  SP 

16 

35 

tfllina  alternata 

16 

36 

E PI  TOM  UM  ANGULATU" 

16 

37 

ARMANDIA  AG  1 1 I S 

16 

38 

SCOLOPLOS  (LFODAMUS)  RUBRA 

16 

| 

TOTAL  NUMBER  OF  INDIVIDUALS 

1232 

96 

1888 

272 

1660 

306 

1 008 

226 

660 

80 

table  E 53 

E XPFRI  «f  NTAl  STUDY  BENTHIC  DATA:  POST -D I S PCS AL  PHASE  SAMPLES. 

NUMBER  DF  INDIV  1 DM  AL  S/SO  -M . OF  FACH  SPFCIFS  CCLI.FCTEO  AT  STATION  2-2  ON  25  NOV  75 


SURF 

TE“P  SURF  SAL  BCT  TEMP 

BCT  SAL 

DEPTH  SED  TEMP 

TIME  ON 

TIME  OFF 

18. 

.0  26.0  20.0 

30.  0 

10.5  21.0 

917 

1005 



SEDIMENTS:  GRAY  CLAY  WITH  SAND 

AND  SHELL. 

— 



SPEC  IPS 

REPL ICATES 

1 

2 

3 

4 

5 

AOLT 

YNG  ACL  T YNG 

AOLT 

YNG 

AOLT  YNG 

ADLT 

YNG 

1 

REPL  ICATES  NOT  ANALYZED 

4444  4444 

4444  4444 

2 

PRIONCSPIO  PINNATA 

528 

576 

560 

544 

224 

128 

3 

magflona  sp 

3 04 

384 

32 

528 

4 

MFD  !0M  ASTUS  CAL  I FORN  IENS I S 

16 

224 

768 

32 

5 

LUMBRINERIS  TFNU1S 

16 

96 

64 

6 

ANC I STROSYLLt  S JONESI 

32 

64 

48 

16 

7 

NERFIS  SUCCINEA 

32 

32 

48 

8 

CFRFBRATULUS  LACTFUS 

32 

64 

16 

9 

NFMFRTF  A (YELLOW  C PURPLE) 

16 

32 

48 

1 0 

DIOPATRA  CUPREA 

16 

64 

11 

GLYCINOE  SOL  I TAR  I A 

32 

16 

16 

12 

NEMERTFA  (YFLIOW  BANDED) 

16 

48 

13 

AMPFLISCA  ABDITA 

32 

16 

14 

CLYMENFLIA  ZONALIS 

32 

16 

15 

PSEUDFURYTHOE  AMPICUA 

16 

32 

16 

SIGAWPRA  TF  NT  ACUL  AT  A 

16 

16 

16 

17 

AMPHAPFTE  (EYES) 

16 

32 

18 

LFPIOASTHENIA  SP 

32 

11 

NEREl S SP 

16 

16 

20 

PINN I X A CR ISTATA 

16 

16 

21 

ANACHIS  OBFSA 

32 

22 

NASSAR IUS  ACUTUS 

32 

23 

NUCULANA  CONCENTRICA 

32 

24 

A9RA  Ac  CUAL I S 

16 

25 

ANADAR  A TRANSVFRSA 

16 

26 

NEMERTEA  (WHITE) 

16 

27 

MUL I NI A LATERALIS 

16 

28 

ELFCTRA  SP  (COLONIES) 

16 

29 

SIGA«oRA  WASSI 

16 

30 

THAPYX  SETIGERA 

16 

31 

PS  E'J  DO  POL  Y DOR  A SP 

16 

32 

GLYCFRA  AUF  RI  C ANA 

16 

33 

MAGELONA  RIOJA  I 

16 

3 A 

PRIONCSPIO  CIRRIFERA 

16 

35 

CORORHIUM  ACHERUSICUM 

16 

36 

PAGURUS  ANNUL IPES 

16 

37 

SPICNIDAE 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

1040 

656 

1456 

94* 

— 

1952 

320 

TABLE  E5A 

EXPERIMENTAL  STUDY  BENTHIC  DATA:  PO S T-D I SPCSA L PHASE  SAMPLES. 

NUMBER  OF  INDIV IDIIALS/SO.M.  OF  EACH  SPECIES  COLLECTED  AT  STATION  2-3  ON  25  NOV  75 


1 


SUPF  TE“P  SURF  SAL  BOT  TEMP 

BOT  SAL 

DEPTH  S ED  T EMP 

T IME 

ON  T IME  OFF 

18.0  25.0  20.0 

28.0 

11.0  21.0 

817 

900 

SEDIMENTS:  BLACK  MUDDY  SAND 

SPEC  IES 

REPLICATES 

1 

2 

3 

A 

5 

ACLT 

YNG  ADLT  yng 

ADLT 

YNG 

ADLT  YNG 

AOLT 

YNG 

l REPLICATES  NOT  ANALYZED 

****  **** 

****  **** 

2 PRIOMCSPIO  PTMNATA 

6A0 

560 

16 

A8 

1 A A 

256 

3 MEDIOMASTUS  CAL  IFOPN  IENSI S 

2A0 

l 76 

80 

A MAGELCNA  SP 

192 

16 

160 

5 LUMBRINER IS  TFNUI S 

16 

32 

1 A A 

6 CL YMFNELL  A ZONAL  IS 

96 

16 

7 NERF I S SP 

16 

80 

16 

8 C FR  E BP  A TUI  US  LACTEUS 

16 

16 

A8 

9 P INN  IX  A CRIST  AT  A 

16 

16 

A 8 

10  'll  OPATRA  CUPRFA 

16 

A 8 

11  NUCULANA  CONCENTRTCA 

A8 

16 

12  NE “ER  T E A (YELLOW  £ PURPLE) 

13  Nr  RF  I S SUCC I NEA 

16 

A8 

32 

1 FL  ASMOPUS  R AP  AX 

16 

32 

15  PH^RONIS  ARCHITFCTA 

A8 

lf>  AMPEL  I SCA  A80I  TA 

16 

16 

17  COSSURA  DEL  TA 

32 

18  NEMFRTEA  iypllcw  RANDEC) 

16 

16 

19  NEMFRTEA  (WHITE) 

16 

16 

20  OGYRIDES  LIMICOLA 

16 

16 

21  ANAOARA  TRANSVERSA 

22  NOTOMASTUS  HEMIPODUS 

16 

32 

16 

23  SPICCHAFTOPTFRUS  oeulatus 

2 A GL  YCINPE  SOLI  TAR  I A 

25  L E°IDASTHFN IA  SP 

16 

16 

— — 

32 

26  NASSARIUS  ACUTUS 

16 

27  PHASCOLION  STROMBI 

29  PINNIXA  LUNZI 

16 

16 

29  “ELINNA  MACULATA 

16 

30  AMPHARtTE  (CYES) 

31  NOTOMASTUS  LATERICFUS 

16 

16 

32  C OR OPH I uM  ACHFRUSICU** 

16 

33  CLYTIA  COPONATA  (COLONIES) 
3 A ANCISTROSYLL IS  JONESI 

16 

16 

35  hemipholis  plongata 

16 

36  SOLEN  VIRIOIS 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

1 ABB 

752 

22A 

96 

800 

52  8 

TABLE  ESS 

) EXPERIMENTAL  STDOY  PE  NT  H I C DATA:  P CST - D I S POS Al  PHASE  SAMPLES. 

NUMBER  OF  I NO  I VI  DUAL  S/SC.  M.  nF  EACH  SPFC1ES  CCILECTED  AT  STATION  2-6  ON  25  NOV  75 


SURF  TE“P  SURF  SAL  POT  TEMP  POT  SAL  DEPTH  SED  TEMP 


TIME  ON  TIME  OFF 


SEDIMENTS:  MUDDY  SANO  AND  GRAY  CLAY. 


SPECIES 


R FPL  ICATES 


ADLT 

YNG 

ADLT  YNG 

ADLT 

YNG 

ADLT  YNG  ADLT 

YNG 

1 

REPLICATES  NOT  ANALYZED 

****  **** 

***•  ***• 

2 

MAGELONA  sp 

566 

27  2 

3 

CERESRATULUS  LACTFUS 

16 

368 

96 

288 

A 

PR  I ONOSP I 0 PINNATA 

16 

32 

16 

68 

260 

320 

5 

PI NNIX  A CRIST  AT  A 

16 

166 

68 

6 

“FDICmaSTUS  CALI FCRNIFNSIS 

96 

6 8 

7 

COS  SUP  A OELTA 

16 

16 

66 

32 

8 

DIOPATRA  CUPRFA 

80 

16 

32 

9 

HFMIP-tm  I S ELONGATA 

1 12 

16 

in 

ANC ISTROSYI  L IS  JONFS  l 

16 

66 

32 

ll 

LEPnASTHFNI  A SP 

16 

32 

66 

12 

l.'JMRR  INER  1 S TENUIS 

96 

13 

AMPEL ISCA  ARD1T  A 

68 

16 

16 

NI  NOE  NI  GRIPES 

16 

16 

32 

15 

NEMEPTEA  (WHITE) 

32 

32 

16 

PATEA  CARTHAR INENS IS 

66 

17 

Nr  R F I S SP 

32 

16 

18 

CIPRATULUS  HEDGPETH1 

16 

32 

19 

ANACHI S 09FSA 

32 

20 

CLYMENELLA  ZONALIS 

16 

16 

21 

PAL  AN'-GLOSSUS 

32 

22 

NS  MR  p TR  A (YELLCW  BAKDFO) 

16 

16 

23 

Nc  R E I S SUCCINEA 

16 

16 

26 

NUCULANA  CONCENTRIC* 

16 

16 

25 

PHORONI  S ARCH  1 TECTA 

32 

76 

ARMANCIA  AGIL  IS 

32 

27 

ELASM-PUS  RAPAX 

32 

28 

Sn  IOCmAETOPTERUS  OCULATUS 

32 

79 

V ITR  I NELLA  HFL  ICO  IDE  A 

32 

30 

A 8 R A APQUAL1S 

16 

31 

NE“FRTCA  (YELLOW  C PURPLE! 

16 

3? 

nwENIA  FUSIFORMIS 

16 

33 

P|  NM  XA  LUNZ1 

16 

36 

SIGAmppa  WASSI 

16 

35 

MAGFLCNA  ROSEA 

16 

36 

CtiROPHIUM  AC  HER  US1 C UM 

16 

37 

AGL  AOPHAMIJS  VERR  ILL  I 

16 

38 

ANADARA  TRANSVERSA 

16 

39 

NATICA  PUS11LA 

16 

60 

PSEUDF'JP  Y T HO  F AMBIGUA 

16 

61 

A NC I STP"SYLLI S HARTMANAE 

16 

62 

OXYUOOSTYLIS  SAL  1 NO  1 

16 

63 

STYLCCHUS  FLLIPTICUS 

16 

66 

GIANT  SPFRM 

16 

TOTAL  NUMBER  OF  INDIVIDUALS  1758  Bit 


1296  816 


I 


1 


TAB  LE  E56 

FXPFRIHFNTAL  STUDY  BFNTHIC  OATA:  POST-DISPOSAL  PHASE  SAMPLES. 

NUMBER  OF  INDIVIOUALS/SO.M.  OF  EACH  SPECIES  COLLECTED  AT  STATION  2-5  ON  25  NOV  75 


I 


SURF  TE«P  SURF  SAL  BCT  TEMP  BOT  SAL  DEPTH  SED  TEMP  TIME  ON  TIME  OFF 


IB, 

SFD! 

.0  25.5  19.5  29 

“ENTS:  MUDDY  SAND  WITH  SHELLS 

. 0 

11.0  22.0 

1140 

1200 

SPECIES 

REPLICATES 

1 

2 

3 

4 

5 

A CLT 

YNG  ADLT  Y NO 

ADLT 

YNG 

ADLT  YNG 

ADL  T 

YNG 

1 

REPLICATES  NOT  ANALYZEC 

«««* 

* * * * *«** 

2 

PRICNOSPIO  PINNATA 

224 

256 

1 12 

288 

320 

352 

3 

Ml  AO  EL  ON  A SP 

112 

1 44 

384 

4 

ME  0 I 0M AS  TUS  CAL IFORN  I ENS  IS 

80 

192 

144 

5 

NFMFRTEA  (YELLOW  BANOEDI 

32 

lb 

48 

6 

LU“8RINER1S  TENUIS 

16 

48 

16 

7 

NE  RE  I S SUCCI  NE  A 

16 

32 

32 

B 

CIRRATULUS  HEDGPETHI 

32 

32 

9 

COSSURA  DELTA 

32 

16 

10 

NF  RE  I S SP 

16 

16 

16 

l 1 

NUCULANA  CONCENTRICA 

32 

16 

12 

PINNIXA  CRISTATA 

16 

16 

13 

NEM'RTEA  (YFLLOW  C PURPLEI 

32 

14 

S I G AM  BR  A TENT  ACULATA 

16 

16 

15 

ANACHIS  OBESA 

32 

16 

S» lnCHAE TOPTERUS  OCULATUS 

32 

17 

ANC ISTROSYLL IS  JONES  I 

16 

IB 

cfrpbratulus  lactfus 

16 

19 

NASSAPiUS  ACUTUS 

16 

20 

NATICA  PUSILLA 

16 

21 

PAOURUS  ANNULIPES 

16 

22 

MEL  INNA  MACUL  ATA 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

496 

320 

624 

448 

1008 

432 

TABLE  E57 

F XPF  R I Mc  NT  AL  STUDY  BE NTHI C DATA:  POST -D I S PCS AL  PHASE  SAMPLES. 

VIMMER  OF  IND1V  (DUAL  S/SQ  .M . [IF  EACH  SPECIES  COLLECTED  AT  STATION  1 5 -i  ON  A DEC  75 


SUR' 

F TEMP  SURF  SAL  BCT  TEMP 

OCT  SAL 

CEPTH 

SFD  TEMP 

TIME  ON  TIME  OFF 

16 

.0  27.0  16.0 

29.  0 

8.0 

17  .0 

1620  1650 

SEDIMENTS:  OXIDIZED  SAND  OVER 

GRAY  CLAY 

SPECIFS 

RE  PL  ICAT  ES 

1 

2 

3 

4 

5 

- 

ADLT 

YNG  ADLT 

YNG 

ADLT 

YNG  ADLT  YNG 

ADLT 

YNG 

1 

replicates  not  analyzed 

**  ** 

* * 

****  **** 

2 

PR  1 CNCSP I 0 PINNATA 

80 

305 

272 

256 

560 

512 

3 

MAGELONA  SP 

155 

1 60 

16 

155 

u 

MED 1CMASTUS  CAL  1FDRN  IENSIS 

1 12 

16 

1 92 

65 

16 

5 

S1GA“BRA  RASSl 

80 

112 

65 

b 

SIC.AMBRA  TFNTACUlATA 

16 

58 

16 

65 

58 

7 

VITRINELLA  HEL ICCIDFA 

128 

16 

16 

a 

lu^brineris  tenuis 

80 

65 

9 

C.LYC  INDE  SOL  ITAR  IA 

32 

32 

16 

10 

NUCULANA  CONCENT  RICA 

58 

16 

16 

1 1 

CEREBRATUIUS  LACTFUS 

32 

16 

12 

D 1 OP  AT  R A CUPRFA 

16 

16 

16 

13 

NT  OP  IS  SUC  Cl  NF  A 

16 

16 

16 

1 A 

P SCUDEUR  YTHOE  AMBIC.UA 

16 

16 

16 

15 

MiJLINIA  LATFRAL  IS 

16 

32 

lb 

VATIC  A PUS’LL  A 

58 

17 

nassarius  ACUTUS 

16 

16 

19 

ANCISTROSYLLIS  JONES  I 

16 

19 

GlYf.FRA  AHFRICANA 

16 

20 

PHASC.nt  ION  STROMBI 

16 

21 

PSF  LPOPOLYDORA  SP 

16 

22 

0 GYR IDES  LIMICOLA 

16 

23 

AMPELISCA  ABOITA 

16 

2A 

CLYMENFLLA  ZONAL  1 s 

16 

25 

GYPT IS  VI TTATA 

16 

26 

NE “E RT  E A (YFLLCW  BANDED! 

16 

27 

ABRA  AFOUALTS 

16 

2P 

anaoara  transversa 

16 

29 

COSSURA  DELTA 

16 

30 

NOMERTEA  (YFILOW  C PURPLE) 

16 

31 

COROPHIUM  ACHERUSICUM 

16 

32 

A«PhARFTE  (FYFS) 

16 

33 

NEREIS  SP 

16 

total  number  of  individuals 

672 

705 

A80 

565 

960 

656 

TABLE  E58 

EXPERIMENTAL  STUDY  BENTHIC  CATA:  P CST -0  I 5 POS AL  PHASE  SAMPLES. 

NUMBER  OF  I NDI VI  nuA  L S/SO.  M.  OF  EACH  SPECIES  COLLECTED  AT  STATION  15-2  ON  A DEC  75 
SURF  TFMP  SURF  SAL  BOT  TFM»  DOT  SAL  DEPTH  SED  TEMP  TIME  ON  TIME  OFF 


16. 

.5  29.0  17.0 

30.5 

8 

• 

o 

-4 

• 

o 

1395 

1415 

SEDIMENTS:  BLACK  ORGANIC  MUD. 

SPECIES 

REPL  ICA  TES 

1 

2 

3 

4 

5 

ADLT 

YNG 

ADLT  YNG 

ADLT 

YNG 

ADIT  YNG 

AOLT 

YNG 

1 

REPLICATES  NOT  ANALYZED 

$ * $ * 

****  ♦ *** 

2 

PRIONOSPIO  PINNATA 

208 

290 

320 

980 

128 

192 

3 

MFDIOMASTUS  CAL  I FCRNI ENS IS 

608 

98 

389 

98 

27  2 

A 

MAC.FLONA  SP 

208 

288 

160 

5 

SIGAMPRA  RASS1 

96 

16 

32 

16 

80 

6 

SIGAMRRA  tfntaculata 

69 

98 

69 

32 

16 

7 

SP IOCHAETO°T ERUS  OCULATUS 

16 

32 

80 

0 

N-mprtfa  (YFLLCVi  BANDEC) 

16 

80 

32 

9 

GLYC INDE  SOLITARIA 

16 

~~  6 9 

32 

10 

NEPFIS  SUCCINEA 

16 

96 

11 

ANC I STROSYLLI  S JCNESI 

69 

16 

16 

12 

MUL  I NI  A L ATER  AL  IS 

16 

16 

98 

13 

CEREPRATUL  US  LACTEUS 

32 

16 

16 

l A 

CL YMFNELLA  ZONA! I S 

32 

16 

16 

15 

L'JMpR  INER  IS  TENUIS 

9 8 

16 

16 

NERE IS  SP 

16 

32 

16 

17 

PSE'JDEUR  YTHOE  A MB  I GUA 

69 

18 

DIOPATRA  CUPRFA 

69 

19 

NUCULANA  concfntrifa 

16 

16 

16 

20 

PSEUOOPOLYDORA  SP 

98 

21 

OWE  N I A FUSIFORMIS 

16 

16 

22 

NATICA  PUSILLA 

16 

23 

ABRA  AEOUALIS 

16 

2 A 

PI NNI XA  CR! STATA 

16 

25 

CIRRATULUS  HEDGPETHI 

16 

26 

PAGURUS  ANNUL 1PFS 

16 

27 

LUNARC A OVAL! S 

16 

28 

NASSARIUS  ACUTUS 

16 

29 

GIANT  SPERM 

16 

30 

NEMERTEA  ( YE  L L OR  C PURPLE* 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 


1232  690 


1 2 69  92  8 


928  36P 


TABLE  E59 

EXPERIMENTAL  STUDY  BENTHIC  CATA:  POST -0  IS POSA L PHASE  SAMPLFS. 

NUMBER  OF  I NOI  VI  DUAL  S/SO. M.  OF  EACH  SPECIES  COLLECTED  AT  STATION  15-3  ON  A DEC  75 


SURF  TEMP  SURF  SAL  BCT  TEMP  SOT  SAL  DEPTH  SEO  TEMP  TIME  ON  TIME  OFF 

16.5  2 8.5  17.0  31  .5  8.0  17.0  1300  1335 

SEDIMENTS:  HARO  SAND. 


SPECIES  REPLICATES 


1 

2 

3 

6 

5 

ADIT 

YNG 

ADLT  YNG 

ADLT 

YNG 

ADLT  YNG 

ADLT 

YNG 

1 

REPLICATES  NOT  ANALYZED 

* * * * * * * * 

****  **** 

2 

PRIONOSPIO  PINNATA 

626 

368 

632 

352 

208 

160 

3 

MED  I OMASTUS  CALI FCRNIENS IS 

l 106 

68 

592 

288 

4 

MAGELONA  sp 

32 

80 

16 

260 

68 

5 

CIRRATULUS  HEDGPETHI 

16 

256 

66 

ft 

SIO.AMBRA  TENTACULATA 

32 

66 

66 

32 

16 

32 

7 

PSEUDEURYTHOE  Au B I GUA 

68 

32 

BO 

32 

fl 

NEREIS  SUCCINEA 

16 

32 

66 

68 

16 

9 

LUMBRINERIS  TENUIS 

66 

16 

66 

10 

DIOPATPA  CUPRFA 

32 

68 

32 

11 

SPIOCHAE  TOPTERUS  Or.ULATUS 

68 

66 

12 

CL YMFNELLA  ZONALIS 

68 

16 

32 

13 

HE  M I PHCL I S FLONGATA 

68 

32 

l A 

NE  ME  R Tc  A (YELLOW  BANDED) 

66 

15 

NEREIS  SP 

32 

32 

16 

GLYCIADE  SOL  IT  ARIA 

32 

16 

17 

NE  MF  R TE  A (YFLLCW  t PURPLE) 

16 

16 

16 

IS 

S IGAMPRA  WASS I 

32 

16 

19 

CERERRATULUS  LACTEUS 

16 

16 

20 

NUCULANA  CONCENTRICA 

16 

16 

21 

LFPIOASTHEN IA  SP 

16 

22 

BUNODACTIS  TEXENS1S 

16 

23 

ABRA  AFOUALIS 

16 

2 A 

AN  AO  A R A TRANSVERSA 

16 

25 

HEXAPANOPEUS  AUGUSTIERONS 

16 

26 

PR IONOSPIO  CIRRIFERA 

16 

27 

CL  Y T 1 A CORONATA  (COLONIES) 

16 

28 

ANCI STROSYLLI S JONFSI 

16 

29 

GLYCEPA  AMFRICANA 

16 

30 

NASSARIUS  ACUTUS 

16 

31 

MUL 1 N I A LATFBAL1  S 

16 

32 

PAGURUS  ANNUL IPFS 

16 

33 

*FIINNA  MACULATA 

16 

3A 

BALANOGLOSSUS 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

2C66 

592 

1 712 

656 

- 

1186 

632 

TABLE  E60 

experimental  study  benthic  data:  POST-DISPOSAL  PHASE  samples. 

NUMBER  OF  I NOI  VI  DUALS/SO.  M.  OF  EACH  SPFCIES  COLLECTED  AT  STATION  15-'.  ON  A DEC  75 


SURF  TEMP 

SURF  SAL 

BOT  TEMP 

BOT 

SAL 

DE  PTH 

SED  TEMP 

TIME  ON 

T IME  OFF 

16.5 

28.0 

16  .5 

30 

.0 

8.0 

17.0 

1500 

15A5 

SFOTMENTS:  SANDY  MUO. 


SPECIES 

REPLICATES 

i 

2 

3 

4 

5 

AOLT 

YNG 

AOLT  YNG 

ADLT 

YNG 

AOLT  YNG 

AOLT 

YNG 

1 

RFPLICATFS  NOT  ANALYZED 

****  ««** 

****  ((«. 

2 

magelona  sp 

160 

16 

736 

320 

3 

PINNIXA  CRIST  AT  A 

32 

16 

256 

2 72 

A 

PSEUOEURYTHOE  A MB I GUA 

48 

16 

352 

64 

5 

0 I 0°  AT  R A CUPREA 

16 

400 

6 

MFDIOMASTUS  CAL IFORN IENS IS 

176 

80 

16 

7 

PR  IONOSPIO  PINNATA 

69 

144 

48 

16 

B 

PAR  AMY  A SUBDVATA 

256 

6 

THALASSE “A  HARI“ANI 

240 

10 

P INN  I XA  LIINZI 

16 

16 

144 

32 

1 I 

HEMIPHOl is  flongata 

208 

12 

NFRFIS  SP 

64 

48 

64 

13 

V ITRINFLLA  HEI  [COIDEA 

16 

128 

1 A 

PHORONIS  architecta 

48 

96 

15 

LUMBRINFRIS  TFNUIS 

48 

48 

1 6 

nptomastus  later  icrus 

64 

I 7 

ANCI  STR0SYLUS  JCNFSl 

16 

16 

32 

18 

P SFUOOPOL YDORA  SP 

64 

19 

NEREIS  SUCCINEA 

16 

32 

20 

SPI OCHAE TOPTFRUS  OCULATUS 

32 

16 

21 

l E PI DASTHEN I A SP 

48 

22 

BATEA  CART HAR INFNS IS 

32 

23 

CFRF  RBA  TU1US  LAC  TEUS 

16 

16 

2 A 

COR  PUL  A BARRATTANIA 

16 

16 

25 

GLYCINDE  SOLITARIA 

32 

26 

COROPHHJM  ACHFRUSICUM 

32 

27 

NF“ERTFA  (YELLOW  BAN0EC1 

16 

28 

NUCULANA  CONC  E N TR I C A 

16 

29 

CLYTIA  CORDNATA  ICOLONIES) 

16 

30 

NEPHTYS  “AGELLANICA 

16 

31 

PHASCOL I ON  STROMBI 

16 

32 

PAGURUS  ANNULIPFS 

16 

33 

C IRRATUl  US  HEDGPE  THI 

16 

3A 

ARICIDEA  SP 

16 

35 

NINOE  N I GRIPES 

16 

36 

MAGELONA  RIOJAI 

16 

37 

BR  ACHYUP.  A 

16 

TOTAL  NUMB  EP  OF  INDIVIDUALS 


6R8  208 


l 2 A 8 112 


2720 


A 16 


TABLE  E 6 I 

EXPERIMENTAL  STUDY  BENTHIC  DATA:  PC ST -0 I S POSAL  PHASE  SAMPLES. 

NUMBER  OF  INDIV  I DUALS/SO. M.  OF  FACH  SPECIES  COLLEC7FO  AT  STATION  15-5  ON  A OEC  75 
SURF  TEMP  SURF  SAL  BCTT  TEMP  BCT  SAL  OFPTH  SFO  T FMP  TIME  ON  TIME  OFF 

17.0  " 29.0  " 17.5  30.  C 8.0  17.0  1430  1445 

SEPIMENTS:  SANPY  GRAY  CLAY. 


SPECIES  REPLICATES 


1 

ACLT 

2 

3 

4 

5 

ADI  T 

YNG 

- 

YNG 

ADLT  YNG 

AOLT 

YNG 

API  T YNG 

1 

REPLICATES  NOT  ANALYZED 

*♦ **  **** 

*«  1*  **** 

2 

PRI CNOSPIO  PI NNATA 

160 

48 

l 76 

544 

128 

240 

3 

PSFUDEURYTHOE  ambigua 

80 

32 

416 

400 

16 

4 

MAGELCNA  SP 

BO 

16 

4 8 

16 

128 

5 

BAL ANOGLOSSUS 

58 

224 

16 

6 

COSSURA  DELTA 

16 

32 

32 

64 

7 

PI NNIXA  CRISTATA 

48 

96 

8 

LUM8RINERIS  TENUIS 

80 

32 

16 

9 

NERFIS  SP 

32 

32 

64 

10 

NFMFRTEA  (yfllch  bandec) 

16 

32 

48 

16 

11 

DIOPATRA  CUPREA 

32 

32 

32 

12 

MFDIOMASTUS  CAL IFORN  IENS IS 

16 

16 

32 

16 

13 

CFRESRATULUS  LACTEUS 

16 

16 

16 

16 

1 A 

NEMERTEA  (YELIOW  L PURPLE1 

32 

32 

15 

NUFULANA  CONCc  NT  R I CA 

16 

16 

32 

16 

MUl  INIA  LATFRALTS 

64 

17 

SPIOCHAETCPTERUS  OCUL ATUS 

32 

16 

18 

NI  NCF  NIGRIPES 

32 

19 

S IGAMPR A WASS 1 

16 

16 

20 

CLYMENELLA  ZONALIS 

16 

16 

21 

LFPIOASTHENIA  SP 

32 

22 

ANCISTROSYLL IS  JONES  I 

It 

23 

NATICA  PUSILLA 

16 

2A 

GYPTIS  VITTATA 

16 

25 

AMPHARETE  (EYES) 

16 

26 

S I GA “BR  A TENTACULATA 

16 

27 

TEREBRA  PROTEXTA 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

672 

192 

1072 

1376 

528 

336 

TABLE  E62 

cXPcRIMFNTAL  STUDY  BENTHIC  PAT  A:  POST  -0  1 S PE'S  AL  PHASE  SAMPLES  • 

NUMBER  OF  I NO l V I OUA L S / SQ. M.  OF  FACH  SPEC1FS  CCLLFCTFD  AT  STATION  14-1  ON  24  NOV  75 


SURF  TEMP  SURF  SAL  POT  TEMP  DOT  SAL  DEPTH  SED  TEMP 


TIME  ON  TIME  OFF 


17.0  21.0 

SEDIMENTS:  1 MM  0XI012ED  MUD  OVER 

SPEC  IE  S 

GRA  Y 

16.0  21.0 

CLAY. 

1515 

REPL ICATES 

1605 

— 

1 

2 

3 

4 

5 

ADLT 

yng  adit  yng 

AO  L T 

yng 

aolt  yng 

ADLT 

YNG 

1 REPLICATES  NOT  ANA1Y2ED 

*+«*  ♦*** 

**** 

2 MAGELONA  SP 

160 

128 

352 

3 CFRFBRATULUS  LACTEUS 

4 8 

16 

320 

4 AMPEL  ISCA  A BO  I T A 

48 

80 

16 

16 

5 OICPATRA  CUPRFA 

80 

16 

16 

6 LUMBR INFRI S TFNUI S 

16 

48 

16 

16 

16 

7 NUCULANA  CONCENT  RITA 

32 

32 

32 

16 

B M£01 OMASTUS  CAL1FTRNIENSIS 

16 

16 

48 

9 NI  NCE  NIGRI  PE  S 

16 

16 

16 

16 

10  P INN  I XA  CR  I STA  TA 

16 

4B 

11  NEREIS  SP 

64 

12  LFPIOASTHENIA  SP 

16 

32 

13  S I GAM  BRA  WASS I 

32 

16 

14  SI&AMPRA  TENTACULATA 

16 

16 

15  ELASMOPUS  RAPAX 

16 

16 

16  ANEMONE  (SAND  ENCRUSTED) 

16 

16 

17  SP! PCARC INUS  LCPATUS 

16 

16 

19  NEMERTFA  (YELLOW  BANDED) 

16 

16 

19  NCRFIS  SUCCINEA 

32 

20  MAGFLCNA  ROSEA 

32 

21  ANCISTROSYLL IS  jonesi 

16 

22  PR  I PNC  S P 1 0 PINNATA 

16 

23  NEMER  TFA  I WH I TE) 

16 

74  C 1 °R  ATUl US  HEDGPETHl 

16 

25  CERA TPCE PHALE  SP. 

16 

76  CORBULA  BAPRATTANIA 

16 

27  ELECTRA  SP  (COLCNIFS ) 

16 

2 B LUNARCA  OVALI S 

1 6 

79  VOLVIILELIA  T E X A S I AN  A 

16 

30  ABRA  AFOUAIIS 

16 

31  NOTOMASTUS  LATERICEUS 

16 

32  PHORONIS  ARCHITECTA 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

432 

256 

384 

112 

640 

480 

TABLE  E63 

EXPERIMENTAL  STUDY  BENOTHl  C TATA:  FOST -0  I S POS  AL  PHASE  SAMPLES. 

NUM3FR  OF  INDIV  IDHAL  S/Z'SO.M.  OF  EACH  SPECIFS  CCLLFCIED  AT  STATION  1A-2  ON  2A  NOV  75 
SURF  TEMP  SURF  SAL  BfTT  TEMP  BCT  SAL  DEPTH  SED  TEMP  TIME  ON  T I MF  OFF 

16.5  2”1.0  16.0  21.0  1630  1710 

SEDIMENTS:  2 mm  OXIOITEO  SILT  OVER  SANDY  GRAY  CLAY. 


SPECIES 

1 

ADLT 

YNG 

1 

R F °L  ICATES  NOT  AN.UY2ED 

2 

MAGELONA  SP 

288 

3 

LUMBRINERIS  TENUIS 

22  A 

A 

PR IONCSPIO  P INNAT  A 

32 

5 

NUCULANA  CONCcNTRICA 

16 

6 

CFREBRATUIUS  IACTEUS 

32 

7 

NE>*ERTEA  (YELLOW  BANDFC) 

16 

8 

TELLINA  VERSICOLOR 

16 

6 A 

9 

COSSURA  OF!  TA 

A 8 

10 

OIOPATRA  CUPRFA 

16 

1 l 

MF  01  DMA  STUS  CAL IFPRNIFNSI S 

32 

12 

V ITR  INELLA  HE  L ICCIOFA 

AS 

13 

N1N0F  NIGRIPES 

16 

16 

l A 

NEREIS  SP 

1 5 

AMPFL ISCA  ABDIT  A 

16 

16 

16 

NFRfjs  SUCCINEA 

16 

17 

ABRA  AEQUAIIS 

16 

18 

CLYMENFLIA  ZONAL  I S 

16 

19 

GIANT  SPERM 

16 

20 

PFL  ECYPODA 

16 

71 

BATEA  CAR  THAR INENS IS 

16 

22 

ELASMOPUS  RAPAX 

16 

73 

CLYTIA  CORONATA  (COLONIESI 

16 

2A  CALLIANASSA  L AT  I SP I NA 

25  MAGELONA  ROSEA 

26  LEPIDASTHENI A 5» 

27  NE  MF  R TE  A ( YF  LLCW  BANDED) 

29  PAG'JRUS  ANNUL  IPES 

29  ASYCHIS  ELONGATA 

30  S®1 OCARCI NUS  LCBATUS 

5AA  A 8 0 


REPL  ICAT  ES 


2 

3 

A 

ADLT  YNG 

5 

YNG 

ADLT  YNG 

ADLT 

YNG 

~ AnLT 

«***  * * * * 

A6A 

****  *«*• 

1 A A 

80 

6A 

32 

6 A 

16 

32 

16 

32 

16 

16 

16 

32 

16 

A8 

16 

I 6 


16 

16 

16 

16 

16 

32 

16 

16 

16 

16 


16 

16 

16 

16 

16 

16 

16 

672  256 


TOTAL  NUMBER  OF  INDIVIDUALS 


272  208 


[ 


T ABL  E E64 

EXPERIMENTAL  STUDY  9FNTHIC  DATA:  POST -01 SPO SA L PHASE  SAHP1ES. 

NUMBER  nF  ! NDI  V!  DUALS/S  0.  M.  OF  FACE  SPECIES  COLLECTED  AT  STATION  14-3  ON  24  NOV  75 


S' 


S'JRF  TEMP  SURF  SAL  SOT  TEMP  BOT  SAL  DEPTH  SE  D TEMP  TIME  ON  TIME  OFF 


16.5  21.0 

SEDIMENTS:  MUDDY  SAND  WITH  LARGE 

SHELLS 

16 

. 4 

.0  21.5  1125 

AND  5 WITH  MUCH  BEAUMONT 

RFPLICATES 

1235 

CL  AY. 

SPECIES 

1 

2 3 

4 

5 

AOLT 

YNG 

AOLT  YNG  ADLT 

Y NG 

ADLT  YNG 

ADLT 

YNG 

1 REPLICATES  NOT  ANALYSED 

<■<•**  * **  * 

****  * ft  * * 

2 MAG  EL ON  A SP 

48 

560 

16 

3 P I NNI XA  CRI ST  AT  A 

16 

272 

96 

16 

16 

4 AMP  EL  1 SCA  ABD I TA 

80 

80 

128 

32 

5 9AL ANOGLOSSUS 

176 

80 

32 

16 

6 LU“BRINFRIS  TFNUIS 

1 6 

64 

112 

7 PR  1 ONO  Sp 1 0 PINMATA 

16 

128 

S MFSPCFAFTOPTFRUS  TAYLORI 

1 12 

9 CE  °c  BRA  TULUS  LACTFIIS 

32 

16 

32 

16 

10  MEDIOMASTUS  CAL  I FORM  IENSI S 

96 

11  F L AS “CPUS  RAPAX 

64 

16 

12  LFP IOASTHENI A SP 

32 

16 

16 

13  PINNIXA  LUNZ  1 

32 

32 

14  NEREIS  SUCCINFA 

16 

16 

32 

15  PAGURUS  ANNUL  1 PE  S 

16 

48 

16  T FLL  INA  VERS  ICOLOR 

16 

32 

17  ARRA  AFOUALIS 

32 

16 

lfl  OIOPATRA  CIJPREA 

16 

32 

19  SIGAMBRA  TENTACULATA 

32 

16 

20  CLYT1A  CORONATA  IC0L0N1ES) 

16 

32 

21  SPIOCHAETOPTERUS  OCULATUS 

48 

22  B AT  F A C A RT HAR 1 N ENS 1 S 

48 

23  MONOCULOPFS  SP 

32 

24  OXY'JROST  YL  IS  SAL1N0! 

16 

16 

25  MICRPPANOPE  NUTT  I NG I 

32 

26  NASSARI US  ACUTUS 

16 

2 T ARICIDEA  SP 

16 

2 fl  CANTHARUS  CANCELLARIUS 

16 

29  L 1 STR lElLA  SP 

16 

30  COSSURA  DELTA 

16 

31  NE  RE  1 S SP 

16 

32  ARM  AND  I A AGIL1S 

16 

33  EUCFRAMUS  PRAELCNGUS 

16 

34  AMPH1P00A,  UN  ID 

16 

35  LOIMIA  VIRIOIS 

16 

36  4LPHEUS  F LOR  I 0 ANUS 

16 

37  NEOPANOPF  TEXANA 

16 

3R  NE«ERTFA  (WHITE) 

16 

39  CALLI ANASSA  AC ANTHPCH 1 RUS 

16 

40  HEPATUS  EPHFLITICUS 

16 

TOTAL  NUMBFR  OF  INDIVIDUALS 

352 

400 

1232 

496 

464 

368 

- 


TABLE  E65 

EXPERIMENTAL  STUDY  BENTHIC  CAT  A:  POST -D ISPDSAL  PHASE  SAMPLES. 

NUMBER  0F  INOI  VIOUALS/SO.M.  OF  F ACH  SPFCIES  COLLECTED  AT  STATION  14-4  ON  24  NOV  75 


SURF  T FMP  SURF  SAL  BPT  TEMP  ROT  SAL  DEPTH  SEO  TEMP 


T IMF  ON  TIME  OFF 


SEDIMENTS:  1 MM  JXIDIZFD  MUD  OVER  MUDDY  SAND  AND  CLAY.  FFW  LARGE  SHELLS. 


SPEC  IES 


REPLICATES 


1 

2 

3 

6 

5 

ADL  T 

YNG 

AOLT  YNG 

ADL  T 

YNG 

A D L T YNG 

ADLT 

YNG 

1 

REPLICATES  NOT  ANALYZED 

**** 

****  «*** 

2 

MAGELONA  SP 

80 

668 

3 

LUU9R INERI S TENUIS 

16 

32 

16 

1 76 

* 

CfREBRATUtUS  LACTEUS 

16 

112 

5 

PRICNCSPIC  PINNATA 

It 

80 

32 

6 

N 1 NOE  NI  GRIPES 

48 

32 

7 

ampflisca  abdita 

16 

32 

16 

R 

DIOPATRA  CUPRFA 

16 

16 

16 

<5 

ME 0 I OMA  STUS  C 4 L I FOR N I F NSI S 

16 

32 

10 

NEMFRTEA  (YELLOW  BANDED) 

48 

n 

ANC I STROSYLL I S JCNFS I 

32 

12 

NUCULANA  CONCENTRICA 

16 

16 

13 

S IGAMPRA  WASS I 

16 

16 

1 A 

C L Y NR  L L A TCROUAT  A CALIDA 

16 

16 

15 

GIANT  SPERM 

16 

16 

16 

P I NNIX  A CR  1ST  AT  A 

32 

17 

COSSURA  OFLTA 

16 

IB 

THAPYX  SETIGERA 

16 

ID 

MALACCCEROS  SP 

16 

20 

CIRRATULUS  HEDGPETHI 

16 

21 

PHORONIS  architecta 

16 

22 

TELLINA  VFRSICOLCR 

16 

23 

ABBA  AFOUALIS 

16 

26 

HEMIPHCLIS  flongata 

16 

26 

NE  RF  I S SP 

16 

26 

PSEUDOPOL YOOR A SP 

16 

2-> 

MI CROPHOL I S ATRA 

16 

28 

MAGELONA  ROSEA 

16 

29 

CORBULA  BARR  ATT  AN !A 

16 

30 

LOVFNELLA  GRACILIS  (COL) 

16 

31 

TELLINA  IRIS 

16 

32 

STMENELAtS  BOA 

16 

33 

POECI LOCHAR TUS  JCHNSONI 

16 

36 

MDNOCUL  ODE  S SP 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

68 

160 

176 

32 

B80 

4 96 

TABLE  £66 

EXPERIMENTAL  study  BE  NT  H I C data:  pcst -D  ISPOSAL  PHASE  samples. 

NUMRER  OF  INDI  VIDUALS/SO.  M.  OP  EACH  SPECIES  CTLLECTED  AT  STATION  1A-5  ON  2A  NOV  75 


SURF  IEMO  SURF  SAL  BOT  TFMP  ROT  SAL  DEPTH  SEO  TEMP 


SFDIMENTS:  2 MM  OXIDIZED  MUD  OVER  SANDY  GRAY  CLAY. 
SPECIES 


TIME  ON  TIME  OFF 


REPL  ICATES 


ADL  T 

YNG 

ADLT  YNG 

ADLT 

YNG 

ADLT  YNG 

ADLT 

YNG 

1 

2 

REPLICATES  NOT  ANAIYZEO 
MAGELONA  SP 

A 32 

****  **** 

A96 

***+  **** 

256 

3 

LU “B  R I NE  R I S TFNUIS 

6 A 

6 A 

112 

A 

NUC'JL  ANA  CONCFNTRICA 

16 

A8 

A8 

112 

5 

AMPELISCA  ABOITA 

16 

32 

96 

16 

6 

DI PPA  TRA  CUPRE A 

16 

16 

96 

7 

CE  RERRATULUS  l ACTEUS 

16 

6A 

16 

32 

B 

PRIPNCSPID  PINNATA 

32 

16 

16 

A8 

9 

N I NOE  NIGRIPFS 

16 

32 

16 

10 

HFW I PpOL IS  ELONGATA 

16 

32 

16 

1 1 

ANC  I STRPSYLLI  S JCNFS I 

A 8 

16 

12 

PINNIXA  CRISTATA 

16 

32 

16 

13 

NEREIS  SP 

16 

16 

16 

1A 

NC*IUFS  (YELLOW  PANDEC) 

16 

16 

16 

1 5 

CL  Y M ENFL  L A ZONAL  IS 

32 

16 

ELASMCPUS  RAP  AX 

16 

16 

17 

A SYCHI  S ELONGA  TA 

16 

16 

1 8 

COSSURA  DELTA 

16 

19 

“I CRPPHOl I S ATRA 

16 

20 

Cl  YM ENEL  LA  TOROUATA  CALIOA 

16 

21 

i is  t r i ell  a sp 

16 

22  GLYCE  RA  AMFRICANA 

23  l EP  IDASTHFNI A SP 
25  NERFIS  SUCCINEA 

25  S I G A “ 8 R A TFNTACULATA 
2b  GIANT  SPERM 
27  CXYURCSTYLIS  SALINOI 
2B  OGYRIDFS  LIMICOLA 

29  NF  M ER  T E A (YFLIOW  C PURPLEI 

30  PHORONIS  AOCHITECTA 

31  SPIOCHAETOPTERUS  OCULATUS 
3?  NFMERTFA  (WHITE) 

33  MAGE  LENA  RPSF A 
3A  CIRPATULUS  HFDGPFTHI 

35  ANEMONE  (SAND  FNCRUSTEC) 

36  CANTHARUS  CANCFLLAPIUS 

37  T FLL INA  VFRS ICOLOR 

TOTAL  M)mBFR  OF  INDIVIDUALS  560  IAS 


1 


TARLE  E67 

EXPERIMENTAL  STUDY  BENTHIC  CATA:  P CST - 0 I S PCS AL  PHASE  SAMPLES. 

NUMBER  OF  INDIVID' IALS/SQ.M.  OF  EACH  SPECIES  CCLIFCTED  AT  STATION  12-1  ON  3 DEC  75 


SUP  F TEMP  SURF  SAL  BOT  TEMP  BOT  SAL  DEPTH  SED  TEMP  TIME  ON  TIME  OFF 


15 

. 0 28.  0 17.0 

30.0 

tl.O  17.0 

8 30 

930 

' 

1 

SEDIMENTS:  2 MM  OXIOI2FD  SILT 

OVER  THICK  GRAY  CLAY. 

— 

— 

— 

— 

, 

SPECIES 

REPl  ICATES 

1 

2 

3 

A 

5 

ADL  T 

YNG  ADLT  YNG 

ADLT 

YNG 

ADLT  YNG 

ADLT 

YNG 

l 

REPLICATES  NOT  ANAIY2ED 

*♦** 

****  **** 

2 

MAGELONA  SP 

16 

A 8 

22  A 

3 

NIJCULANA  CONCFNTRICA 

16 

16 

112 

A 8 

32 

<» 

CEREBRATULUS  IACTEUS 

16 

A 8 

112 

5 

PRICNCSPIO  PINNATA 

fc  A 

A 8 

32 

6 

NCRF!S  SP 

32 

32 

A 8 

7 

D I OP  AT  R A CUPREA 

6A 

32 

8 

LUMBRINFRIS  TFNUIS 

32 

32 

9 

ANC  I STROSYl  L I S JONE  SI 

32 

16 

10 

NINOE  NIGRIPES 

32 

16 

1 1 

CCSSURA  DELTA 

16 

16 

12 

Cl  YMENELLA  l ONA  L I S 

16 

~ 





13 

S I GAM  PR  A WASS  1 

16 

1A 

CIRRATULUS  HEOGPFTHI 

16 

1 5 

tfllina  versicolor 

_ 

16 

l 6 

GY  P T IS  VITTATA 

16 

1 7 

AUTOMATE  FVCR“ANNI 

16 

18 

HfM  IPHOL I S FLONGATA 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

16 

32 

A A8 

192 

. 

A6A 

192 

- — 

L 


•V 


TABIE  E68 

F XPFR I “t  NTAL  STUDY  RENTHIC  OATA:  PEST -n I S PCS  AL  PHASE  SAMPLES. 

NUMBER  IIP  1NDIV IDHAl S/SO.M.  OF  EACH  SPFCIFS  COLLECTED  AT  STATION  1 2-2  CN  3 DEC  T5 
SURF  TEMP  SURF  SAL  ROT  TEMP  POT  SAL  DEPTH  SEO  TEMP  TIME  ON  TIME  OFF 

15.5  28.0  16. 5 30.  0 1L.0  17.5  960  1060~~” 

SFOIMENTS:  GRAY  CLAY  WITH  SAND. 


SPECIES  REPLICATES 

1 2 3 ~6 


A DLT 

YNG  ADLT  YNG 

AOL  T 

YNG 

ADLT 

YNG 

AOL  T 

1 

REPLICATES  NOT  ANALYZED 

»#««  **** 

2 

MAGELONA  SP 

96 

2 56 

32 

3 

LUMBR INER I S TENUI S 

208 

16 

16 

6 

010PATRA  CUPREA 

68 

80 

68 

5 

CFREBRATULUS  LACTFUS 

68 

16 

6 

NEREIS  SP 

96 

16 

7 

HE  M I PFOL IS  ELONGATA 

66 

32 

8 

ABRA  AFOUALIS 

16 

68 

16 

9 

PR  IONOSPIO  PINNATA 

16 

32 

16 

16 

10 

NFREIS  SUCC  INFA 

68 

16 

1 1 

GIANT  SPFRM 

16 

68 

12 

NINOE  N I GR 1 P E S 

16 

32 

1 3 

NOTCMASTUS  LATERICFUS 

16 

16 

16 

16 

NUCULANA  CONCFNTRICA 

16 

16 

16 

15 

NEPHTYS  INCISA 

32 

16 

1 6 

LF  P ID  A STHF  N1  A SP 

1 6 

16 

17 

NEMFRTFA  (YFLLOW  BANDED) 

32 

1 8 

AUTOMATE  EVERMANNI 

16 

16 

19 

A-PFLISCA  ABDITA 

16 

20 

GLYCFRA  AMFRICANA 

16 

21 

ME  D I 0MAS  TUS  CAL IFORN I FNS  IS 

16 

22 

SIGAMBRA  WASSI 

16 

23 

THAPYX  SET  IGERA 

16 

26 

SIGAMBRA  TFNTACULATA 

16 

25 

TFLLINA  VERSICOLOR 

16 

26 

CORBULA  BARRATTANIA 

16 

27 

HEXAPANOREUS  AUGUST IFRCNS 

16 

total  number  of  individuals 


666  6 CO 


626  160 


166 


TABLE  E69 

EXPERIMENTAL  STUDY  BFNTHIC  DATA:  PO  ST-D I SPO  SAL  PHASE  SAMPLES. 

NUMBER  OF  INni  VI  DUALS/SO.  M.  OF  FACE  SPFCIFS  COLLFCTED  AT  STATION  12-3  ON  3 OFC  75 


SURF  TEMP  SURF  SAL  BOT  TEMP  BOT  SAL  DEPTH  SEP  TEMP  TIME  ON  TIME  OFF 


16. 

SFD 

.0  30.0  17.0 

32.0  11.0 

, AND  BEAUMONT 

17.0 

1050 

1165 

IMFNTS:  DREDGE  SPOIL,  SHELL 

CLAY. 

— 

— 

SPFCIES 

REPLICATES 

1 

2 

3 

6 

5 

: 

- 

AOLT 

YNG 

AD  LT 

YNG 

ADLT 

YNG 

ADLT  YNG 

ADLT 

YNG 

1 

REPLICATES  NOT  AN A LY  2 EO 

**** 

* **  * 

****  **** 

2 

NEREIS  SP 

16 

6 8 

68 

96 

32 

3 

MAGCLONA  SP 

68 

16 

16 

16 

80 

4 

LUM8RINFRIS  TENUIS 

32 

16 

66 

5 

PAGURUS  ANNUL IPES 

32 

80 

6 

PR1CNCSPI0  PINNATA 

32 

16 

68 

7 

CERFBRATOLIJS  LACTEUS 

68 

16 

16 

8 

MFOIOMASTUS  cal  iforh  ifnsis 

66 

9 

Nc  wc  R TE  A I Yc  LL OW  PANDED) 

6 8 

10 

DIOPATRA  CIJPRFA 

16 

16 

1 1 

PR ICNCSPIC  DAY  I 

32 

12 

H c m | PHOl I S F LONGAT A 

16 

13 

NUCULANA  CONCENTRIC* 

16 

1 A 

ANCISTROSYLLIS  HARTMANAE 

16 

15 

SIGAMBRA  TFNTACUIATA 

16 

16 

GIANT  SPEC** 

16 

I 7 

AGLACPHAMUS  v^rrilli 

16 

18 

NASSARIUS  ACUTUS 

16 

19 

NAT  ICA  PUS  ILL  A 

16 

20 

nemcrtfa  (yellow  c purple) 

16 

21 

OWFNIA  FUSIPORMIS 

16 

22 

SPIGCHAFTOPTERUS  OCULATUS 

16 

23 

AMPHARETF  ACUTIFRONS 

16 

2A 

PINN  I X A CP  ISTATA 

16 

25 

MAGFLCNA  rosea 

16 

26 

CIRRATULUS  HEDOPE  THl 

16 

27 

CLYMENFLLA  TOROUATA  CAL  IDA 

16 

TOTAL  NUMBER  OF  INDIVIDUAL* 


128  1 A A 


96  128 


668  306 


TABLE  E70 

F XP  CR I MEN  TAL  STUDY  BENTHIC  DATA:  PCST-DI  SPCSAL  PHASE  SAMPLES. 

NUMBER  OF  INCIV IDUALS/SQ.M.  OF  FACH  SPECIES  COLLECTED  AT  STATION  12-4  ON  3 DEC  75 


SURF  TEMP  SURF  SAL 

ROT  TEMP 

BOT  SAL 

CEPTH 

SED  T EMP  TIME  ON 

T IME  OFF 

16.0  27.0 

SEDIMENTS:  SOFT  GRAY 

17.0 

CLAY. 

31.0 

o 

• 

eg 

17.  5 1410 

1430 

SPEC  IES 

RE  PL 1CATES 

i 

2 3 

4 

ACLT 

YNG 

ADIT 

YNG 

ADLT 

YNG 

A DL  T 

YNG 

ADLT 

YNG 

l 

RFPLICATES  NOT  ANALYZED 

*»♦* 

<■<>** 

* t ** 

2 

MAOELCNA  SP 

1 76 

352 

224 

3 

CERF BRAT ULUS  LACTEUS 

16 

368 

96 

4 

NEREIS  SP 

48 

16 

1 12 

128 

5 

PR  I ONOSP I 0 PINNATA 

96 

128 

48 

6 

D 1 OP  AT  R A CUPREA 

64 

16 

112 

48 

7 

NUCULANA  CPNCFNTPICA 

128 

64 

32 

8 

SIGAMBRA  TFNTACULATA 

48 

80 

9 

S IGAMPRA  MASS 1 

16 

64 

32 

10 

LU“PPINFRIS  T F NUI S 

32 

16 

32 

11 

NINOE  NIGRIPES 

16 

48 

16 

12 

ANCI STROSYLI  1 S JCNES I 

32 

16 

13 

PINN1XA  CR1  STATA 

32 

14 

ANAilARA  TRANSVERSA 

It 

15 

NE  Mc  R TE  A IYclLTW  BANDER) 

16 

16 

OWENIA  FUSIFORMIS 

16 

17 

PSEUOCPOLVDORA  SP 

16 

18 

COSSURA  Dp  L T A 

16 

19 

MEDIOMASTUS  CAL  I FORN  IFNS1 S 

16 

20 

CLYMENFLLA  Z0NAI.1S 

16 

21 

Nc  Mc  P TEA  I YELLOW  C PURPLE) 

16 

27  NEPHTYS  INCISA 

23  SP I OCHAF  TCPTF  RUS  CCULATUS 

24  CALLIANASSA  LATISPINA 


16 

16 

16 


TOTAL  NUMBER  OF  INDIVIDUALS 


528  512 


864  176 


656  192 


TABLE  E7 1 

EXPERIMENTAL  STUDY  BENTHIC  DATA:  PCST -D I S POS AL  PHASE  SAMPLES. 

NUMBER  OF  INDI VIDUAL S/SO. M.  OF  EACH  SPECIES  CCLLFCTFD  AT  STATION  12-S  ON  3 OEC  75 
SURF  TEMP  SURF  SAL  BOT  TEMP  BOT  SAL  DEPTH  SED  TEMP  TIME  ON  TIME  OFF 

17.0  27.0  17.0  ‘31.0  12.0  17.0  13A5  1A25 


SEDIMENTS:  5 CM  SAND  AMO  SHELL  OVER  GRAY  ClAY. 

SPECIES  REPLICATES 

— £ 2 3 “ 5 


AOLT 

YNG 

ADLT 

YNG 

AOLT 

YNG 

ADLT 

YNG 

AOLT 

YNG 

1 

RFPL1CATFS  NOT  ANALYZED 

**  ** 

* *** 

* *** 

**** 

2 

NEP.EIS  SP 

32 

160 

32 

80 

160 

3 

SI0AM3RA  WASSI 

160 

16 

32 

96 

16 

4 

MAGFLONA  SP 

128 

1 A A 

5 

TELLINA  VERSICOLOR 

16 

A 8 

AS 

6 

L U"B  R I NE  RI  S TENUIS 

A8 

6A 

7 

DIOPATRA  CUPREA 

32 

16 

32 

8 

SIGAMBRA  TFNTACULATA 

lb 

16 

32 

9 

NEREI S SUCCINEA 

32 

16 

10 

AMPEL  ISCA  ABOIT  A 

A8 

11 

NUCULANA  CONCFNTRICA 

32 

12 

MEOIOMASTUS  CAL  I FORNI  E.NSI  S 

32 

13 

EUCERA»US  PRAELONGUS 

32 

1 A 

A NC I STROSYL L I S JONFSI 

16 

15 

PR  I CNOSP 10  P INNATA 

16 

lb 

ACETES  AMERICANUS  (CAR) 

16 

17 

PECTINARIA  GOULDII 

16 

18 

CO®  BUI  A SWIFT  IANA 

16 

1 9 

AGLACPHAMUS  VFRRILLI 

16 

20 

CERFBPATULHS  LACTEUS 

16 

21 

NF-ERTFA  (YELLnw  B/NDEC) 

16 

22 

NOTOMASTUS  HF  MI PCnUS 

16 

23 

SPIOCHAETnPTERUS  OCULATUS 

16 

2A 

PR  I ONCSP IC  CIRRIFERA 

1 6 

25 

C0R3ULA  BARRATTANIA 

16 

2b 

L 1ST  R IFLL  A SP 

16 

27 

STYLOCHUS  FLL1 PTICUS 

16 

28 

BOCCARDIA  HAMATA 

16 

TOTAL  NUMBER  of  individuals 

A 32 

96 

256 

80 

6A0 

352 

T4BIE  E 72 

EXPERIMENTAL  STUDY  PENTHIC  DATA:  P CST -D I S POS AL  PHASE  SAMPLES. 

NUMBFR  OF  I NDI VI  DUAL  S/SO. M.  OF  F ACH  SPECIES  COLLECTED  AT  STATION  27-1  ON  3 DEC  75 


SUP  E TEMP  SURF  SAL  BOT  TEMP 

BOT  SAL 

DEPTH  SED  TEMP 

TI  ME 

ON  TIME  OFF 

16. 

5 25.  5 17.0 

30.0 

13.0  18.0 

1565 

1615 

SEDIMENTS:  SOFT  GRAY  CLAY. 

SPECIES 

R FPL  ICATES 

1 

2 

3 

6 

5 

ADL  T 

YNG  ADL  T YNG 

AD  L T 

YNG 

ADLT  YNG 

ADLT 

YNG 

1 

REPLICATES  NOT  ANALYZED 

***«  «*** 

* * * * 

2 

MAGFLONA  SP 

80 

512 

336 

16 

3 

CFREBRATULUS  LACTEUS 

16 

66 

~66“ 

616 

6 

NUCULANA  CDNCENTRICA 

32 

66 

16 

16 

68 

5 

LUMPRINER!S  T FNU  IS 

16 

112 

32 

6 

PI NNI XA  CRI  STATA 

32 

16 

112 

7 

PSICNOSPIO  PINNATA 

16 

112 

8 

NEREIS  SP 

68 

32 

16 

16 

9 

G YP  TI  S VI  TTA  TA 

112 

10 

SIGAMPRA  tentaculata 

16 

16 

68 

16 

1 1 

VI TPINFLLA  HE!  ICOIDEA 

80 

16 

12 

DIOPATRA  CUPRFA 

16 

32 

16 

1 3 

MEOIOMASTUS  CAL  IFORN  IENSIS 

16 

68 

16 

Lc  PI  DA  STHE  NT  A SP 

16 

16 

16 

15 

CDS  SUP  A DELTA 

32 

16 

16 

S IGAMORA  WASS I 

68 

17 

VOL  VULE  LLA  TEXASIANA 

lb 

16 

18 

NINOF  N I GR IP  ES 

16 

16 

19 

ANCISTROSYLL IS  JONES  I 

16 

20 

NATICA  PUSTLLA 

16 

21 

AMPFL  ISCA  A 8 D I T A 

16 

22 

GLYC1NOF  SOLI  TART  A 

16 

23 

NEMEP.TEA  (YFLLOW  3ANDE0) 

16 

2 A 

ARMANDIA  AG  I L IS 

16 

25 

ARICIDEA  SP 

16 

26 

PARANTHUS  PAPIFORMIS 

16 

27 

NEPHTYS  INCISA 

16 

28 

C1RRATULUS  HFDGPETHI 

16 

29 

PA  GURUS  ANNUL IPES 

16 

30 

FLECTRA  SP  (COLONIES) 

16 

31 

MONOCULODFS  SP 

16 

TABLE  E73 

FXPFRIMCNTAL  STUOY  BFNTHl C HAT  A:  PCST -C 1 S POS AL  PHASE  SAMPLES. 

M.JWBER  OF  INOI  VIOUAl  S/SQ.M.  OF  EACH  SPECIES  CCLLFCTED  AT  STATION  27-2  ON  A DEC  75 


I 


SURF  TEMP  SURF  SAL  BOT  TEMP  BOT  SAL  DEPTH  SED  TEMP  T I MF  ON  TIME  OFF 


17.0  30.  0 17.0 

31.0  13.0 

17.0 

9A5  1030 

SEDIMENTS:  GRAY  CLAY.  SHELLS 

NEAR  BOTTOM. 

SPECIES 

REPL  ICATES 

1 2 

3 A 5 

adlt  yng  adlt 

YNG 

ADLT  YNG  ADLT  YNG  ADLT  YNG 

R FPL  I CAT  ES  NOT  ANALYZED  ****  »**«  ttn  **«« 


7 VITRINELLA  HELICOIDEA  112 

~ 3 MASELONA  SP  6A 

A NUCULANA  CPNCENTRICA  32  16 

5 L UM9  R I NF  R I S TFNUIS  AB 

6 NINOE  N I GRIPES 

7 S I GAMPRA  WASS 1 

B ABRA  AFQUALIS  16 

9  P INN  I XA  CR  I STA  TA  16 

10  SIGAMpRA  TFNTACULATA 

11  GLYCERA  AMFRICANA  16 

12  TEREBRA  PROTEXTA  16 

13  LUCINA  AM1ANTIS  16 

1A  CERFBRATULUS  LACTEUS 

1 5 LEPIOASTHEN IA  SP 

16  OIOPATRA  CUPRF  A 

17  NEREIS  SP 


TOTAL  NUMBER  OF  INDIVIDUALS  256  96 


272 

32 

112 

AB 

80 

32 

32  32 

80 

32 

16 

16 

32 

16 

16 

32 

16 

16 

16 

16 

576  6A  1 A A 160 


EOBBHBBBMBHI 


TABLE  E7*» 

c XPER I me nTAL  STUDY  PFNTHIC  C«T4:  POST -C ! S PCS AL  PH AS  F SAMPLES. 

NJM3FP  OF  !N01 VI  OliAL S/SQ.M.  OF  EACH  SPECIES  COLLECTED  AT  STATION  27-3  ON  4 DEC  75 


SURF  TEMP  SURF  SAL  0OT  T FMP  BOT  SAL  DEPTH  SEO  TEMP  TIME  ON  TIMF  OFF 


16.5  29.0  17.0  30.0  13.0  17.0 

SEDIMENTS:  I TO  2 CM  CXI0I2E0  SILT  OVER  CRAY  CLAY. 

8 50 

935 

SPEC IFS 

RE  PL  I CAT  ES 

1 

2 

3 

4 

5 

ADLT 

YNG  ADLT  YNG 

ADLT  YNG 

ADLT  YNG 

ADLT 

YNG 

1 

RFPL  ICATES  NOT  ANALYZED 

***»  **** 

P ***  **** 

2 

MAGELONA  SP 

64 

48 

288 

3 

PARAMYA  SU30VATA 

112 

272 

4 

DIOPATRA  C1JPRFA 

80 

16 

80 

48 

5 

NUCULANA  C.ONCE  NT  R I C A 

48 

16 

16  16 

48 

64 

6 

LUMBRINFRIS  TENUIS 

64 

80 

7 

VlTRINFLl  A HEL ICOIOEA 

64 

16 

16 

8 

CEREBRATULUS  LACTFUS 

16 

32 

32 

9 

NFRFIS  SP 

48 

32 

10 

SIGAMRRA  TENTACULATA 

32 

32 

1 1 

ABRA  AFQUAIIS 

16 

32 

12 

VnLVUL  ELL  A TEX  AS  I ANA 

16 

32 

13 

SIGAMRRA  WASSI 

32 

16 

1 A 

ANC  I STROSYLL  I S JONrSI 

16 

16 

15 

MEDICMASTUS  CAL IFOPNI ensis 

16 

16 

16 

PI NNI XA  CRI STATA 

16 

16 

17 

PR  I ON 0 S P 10  P I NNA  T A 

16 

16 

18 

COR  BUI  A RARRATTANIA 

16 

16 

19 

AG  LA  OPH A MUS  VERRILL! 

32 

20 

COSS'JRA  DELTA 

32 

21 

C L Y “E  NE  L L A 70NALIS 

16 

22 

PARANTHUS  PAPIFORMIS 

16 

23 

ASYCHIS  ELONGATA 

16 

2 A 

AMPELISCA  APDITA 

16 

25 

NINOE  N IGR I PE S 

16 

26 

CALL  I ANASSA  L AT  ISP  INA 

16 

27 

FLASMCPUS  RAPAX 

16 

2fl 

CERATOCEPHALE  SP. 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 


A 16  12B 


2 AO 


32 


832  528 


T4BIE  E75 

EXPERIMENTAL  STUDY  PFNTHIC  CATA:  PCST-DISPOSAL  PHASE  SAMPLES. 

NUMBER  DF  I NDI VI  DUAL S/SQ. M.  DF  FACH  SPECIES  CCLIECTED  AT  STATION  2 7-5  ON  A OEC  75 


S'JPE  TEMP  SURE  SAL  BOT  TEMP  BOT  SAL  DEPTH  SEO  TEMP  TIME  ON  TIME  OFF 


JD 

O 

! 1 
i I 

30.5  17.5 

31  .0 

13.0 

17  .0 

1130 

1205 

SEDIMENTS: 

THICK  GRAY  CLAY. 

SPECIES  REPLICATES 


1 

2 

3 

A 

AOL  T 

YNG  ADLT  YNG 

ADLT 

YNG  ADLT  YNG  A 

1 

REPLICATES  NOT  ANALYZED 

44  44  4 44  4 

4444  4444 

2 

MAGELONA  sp 

57G 

52  8 

3 

LUMRRINERIS  TENUIS 

58 

16 

16 

A 

VITRINELLA  HELICOIOFA 

32 

80 

5 

CCS SURA  DELTA 

65 

16 

5 

D I nPATRA  CIJPRFA 

58 

7 

N 1 NOE  N [GRIPES 

16 

32 

3 

nuculana  concfntrica 

32 

32 

9 

-■ED  I 0“ASTIJS  CALI  ECRNIENSIS 

16 

32 

10 

PINNIXA  CR ISTATA 

58 

1 1 

SIGAMBRA  TFNTACULATA 

16 

16 

12 

AGLAOPHAMUS  VFRRILLI 

16 

16 

1 3 

CERERRATULUS  LACTEUS 

16 

1 A 

NEREIS  SP 

32 

15 

NEMERTEA  ( YF  L LOW  BANDED) 

32 

15 

NEMERTEA  (WHITE) 

16 

17 

BA  LA NC GLOSS US 

16 

18 

PSEUDOPOL YDORA  SP 

16 

# 

19 

NEMERTEA  (YELLOW  £ PURPLE) 

16 

20 

S°l OCHAETCPTERUS  CCULATUS 

16 

21 

C 1 OR  ATUL  US  HFDCPETHI 

16 

22 

AHRA  AEOUALIS 

23 

PRIONOSPIO  PINNATA 

TOTAL  NUMBER  OF  INDIVIDUALS  752  272 


752 


95 


TABLE  E76 

EXPERIMENTAL  STUDY  eENTHIC  OAT  A:  PCST-D IS POS AL  PHASE  SAMPLES. 

NUMBER  OF  1N01VIDUALS/SQ.M.  OF  EACH  SPECIES  COLLECTED  AT  STATION  27-5  ON  A OEC  75 


SURF  TEMP  SURF  SAL  BOT  TEMP 

POT  SAL 

DEPTH  SED  TEMP 

T I ME 

ON  TIME  OFF 

17. 

0 30.  0 18.0 

31.0 

13.0  17.0 

1055 

1115 

SFDIMENTS:  VERY  LOOSE  SAND  AND 

SHF  L L HASH 

SPECIES 

R FPL  ICA  TES 

1 

2 

3 

5 

5 

AOLT 

YNG  AOLT  YNG 

AOLT 

YNG 

ADLT  YNG 

ADLT 

YNG 

1 

REPLICATES  NOT  ANALYZED 

* * » * * *** 

•*** 

2 

MAGELONA  SP 

592 

336 

16 

16 

3 

LU«BRINFPIS  TFNUIS 

1 55 

32 

160 

A 

OIOPATRA  CUPRFA 

69 

96 

32 

1 12 

5 

NEREIS  SP 

112 

80 

16 

6 

AMPFljsca  abdita 

32 

58 

16 

16 

7 

NUC'JLANA  CONCENTRICA 

16 

58 

16 

32 

8 

CFREBPATULUS  LACTFUS 

16 

69 

o 

HEMIPhOLI s elongata 

58 

16 

1 0 

NINOE  NIGRIPES 

32 

16 

16 

1 1 

ANC  1 STPOSYU  I S JCNES  I 

16 

16 

12 

P INN  I XA  CR 1 STA  TA 

32 

1 3 

ASYCHIS  ELONGATA 

16 

16 

1A 

ABOA  AEOUALIS 

16 

15 

COSSURA  DELTA 

16 

16 

OWE  M A FUSIFORMIS 

16 

17 

PRI CNCSPIO  PINNATA 

16 

18 

SIGAMeRA  TFNTACULATA 

16 

19 

S I GAMPRA  WASS I 

16 

20 

PAGURUS  ANNULI  PE S 

16 

21 

EL  ASMOPUS  R AP  AX 

16 

22 

LISTRIFLLA  SP 

16 

23 

Sp IOCHAE  top  te  r US  OCULATUS 

16 

2 A 

COR  BUI  A BARRATTANIA 

16 

25 

micrcpanopf  tfxana 

16 

26 

SCHISTCMERINGOS  RU00LPHI 

16 

77 

AUTOMATE  EVERMANNI 

16 

28 

BOCCAROIA  SP 

16 

3 52 


total  number  of  individuals 


1008  320 


62  A 


208  6A 


A 


TABLE  E 77 

EXPERIMENTAL  STUDY  RFNTHIC  DATA:  POS T -D I SPOS A L PHASE  SAMPLES. 

NUMB r R nr  INDt  VI  DUAL  S/SO.  M.  OF  EACH  SPECIES  COLLECT  ED  AT  STATION  2-1  UN  20  JAN  76 


SURF  IEMP  SURF  SAL 

ROT  TEMP 

BO  T SAL  DEPTH  SED  TEMP 

TIME  ON  TIME  OFF 

12.0  25. 0~ 

12.0 

26.0  9.0  12.0 

1300  1325 

■ - — 

SEO INENTS : 


SPECIES  REPLICATES 


1 

2 

3 

4 

5 

ADLT 

YNG 

ADLT 

YNG 

ADLT 

YNG 

ADLT 

YNG 

ADLT 

YNG 

1 

SRANCHIOSTOMA  CARIBAFUM 

64 

128 

16 

2 

SPIOPHANES  BOMRYX 

64 

64 

32 

16 

3 

PRICNCSPIO  TRPADV.FLLI 

144 

16 

16 

4 

NFMERTFA  (YELLOW  BANOEDI 

112 

16 

16 

5 

ARRA  AEOIIAl  IS 

96 

1 6 

16 

6 

D I S P 1 C UNCI NATA 

80 

48 

7 

MAGELDNA  sp 

16 

16 

48 

8 

PRICNCSPIO  PINNATA 

16 

16 

16 

16 

16 

9 

CHROPHIUM  ACHPRUSICUM 

32 

32 

10 

PHDRDNIS  ARCH  I TECTA 

32 

32 

11 

DIOPATRA  CU°R  F A 

48 

16 

12 

NEREIS  SUCCINEA 

32 

32 

13 

NERF  IS  SP 

16 

16 

16 

14 

“EL  INNA  MACULATA 

32 

16 

15 

ELECTRA  SP  (COLONIES) 

48 

16 

RSTEA  CARTHAR1NENS1S 

48 

17 

Cc  RE  BRATULUS  LACTEUS 

16 

16 

18 

SP|0  PET  T IBDNEAE 

32 

19 

ANAOARA  TRANSVE^RSA 

16 

16 

20 

NASSARI US  ACUTUS 

32 

71 

ANAITIDES  erytfrdphyllus 

16 

16 

22 

THALASSEMA  hartmani 

16 

23 

NEMER  TEA  I WHI  TE) 

16 

24 

PAGURUS  ANNUL  I PES 

16 

25 

SP1 OCHAc TCPTFRUS  TCULATUS 

16 

26 

3UN0CACT IS  TEXENSIS 

16 

27 

ANCISTROSYLLIS  JONFSI 

16 

2fi 

MFPIOMASTUS  californiensi s 

16 

29 

BDCCARDIA  SP 

16 

30 

p SEUDGPCL YDOR  A SP 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

448 

480 

48 

96 

288 

112 

96 

64 

96 

144 

k 


I 


TABLE  E 78 

EXPERIMENTAL  STUDY  BENTHIC  DATA:  PO ST-D I SPOSA L PHASE  SAMPLES. 

NUMBER  OF  INDIVIDUAL  S/SQ.M.  OF  EACH  SPECIES  COLLECTED  AT  STATION  2-2  ON  ?0  JAN  76 


SURF  TEMP  SURF  SAL  BOT  TEMP  BOT  SAL  CEPTH  SFD  TEMP  TIME  ON  TIME  OFF 


SEDIMENTS:  5 CM  SAND  OVER  SANDY  MUD  AND  SHELL 


SPECIES 

REPLICATES 

1 

2 

3 

9 

5 

ADLT 

YNG 

AOLT  YNG 

AOLT  YNG 

AOLT  YNG 

AOLT 

YNG 

1 

RFPLICATFS  NOT  ANALYZED 

*««* 

««**  **** 

2 

MEDIOMASTUS  CAL  I FORNIFNSI S 

1988 

16 

352 

916 

3 

MAGELCNA  SP 

656 

112 

528 

6 

PRI ONCSPI 0 PI NNATA 

352 

1 76 

98 

272 

16 

S 

NEREIS  SP 

80 

32 

98 

199 

16 

6 

NEMERTFA  (YELLOW  BANOCO) 

128 

69 

98 

7 

ABRA  AFOUALIS 

112 

32 

32 

8 

PS EUDEURYTHOE  AMBIGUA 

16 

16 

96 

32 

9 

S I G A M 8 R A TENT  ACUL  AT  A 

32 

96 

"16 

JO 

LUM9RINERIS  TFNUIS 

16 

16 

32 

32 

16 

1 1 

COROPHIUM  ACHFRUSICUM 

69 

32 

1? 

CEP.EBRATULUS  LACTFUS 

16 

16 

32 

16 

13 

PR IONOSPIO  C IRR IFERA 

16 

98 

19 

ANADARA  TRANSVERSA 

69 

15 

NEMERTEA  (WHI  TEI 

69 

16 

SPIOPHANES  BOMRYX 

98 

17 

PAGURUS  ANNULIPES 

98 

18 

BUNOOACTIS  TEXENSIS 

98 

19 

OGYRIDES  LIMICOLA 

98 

70 

GLYCINDE  SOLITARIA 

32 

21 

PHORONI S ARCH! TEC  TA 

16 

16 

22 

TELL  INA  VERS ICOLOR 

16 

16 

23 

NEMERTEA  (YFLLCW  C PURPLE) 

16 

16 

29 

SCOLEPSIS  SQUAMATA 

16 

16 

75 

NFREIS  SUCC1NEA 

32 

26 

ANC! STRCSYLLI S JCNFSI 

16 

27 

COSSURA  OELTA 

16 

7 fl 

STHFNFLAIS  BOA 

16 

29 

NOTOMASTUS  LATER ICFUS 

16 

30 

L EPIDOPA  BENEDICT  I 

16 

31 

SPIOCHAE TOPTRRUS  CCULATUS 

16 

32 

DR ILONEREIS  LONGA 

16 

33 

CALL  I ANASSA  ACANT  HOCHIRUS 

16 

39 

AMOFLISCA  ABO!  T A 

16 

35 

0 I OP  AT  R A CUPRFA 

16 

36 

HE  M I PHOL IS  ELONGATA 

16 

37 

MIJLINIA  l ATPRALI  5 

16 

38 

OXYUROSTYl IS  SAL INO I 

16 

39 

ANA  I T I OES  FRYTHROPHYl  LUS 

16 

90 

NEMATODA 

16 

91 

magelona  rosea 

16 

92 

AMPHARETF  (EYES) 

16 

TOTAL  NUMBER  OR  INDIVIDUALS 

2898 

592 

736  80 

1989 

368 

table  E79 

EXPERIMENTAL  STUDY  BENTHIC  DATA:  PO  ST -0  I S POSA  L PHASE  SAMPLES. 

NUMBER  OF  INDIV IDUALS/SQ.M.  OF  FACE  SPECIES  COLLECTED  AT  STATION  2-3  ON  20  JAN  76 
SURF  TE  MP  SURF  SAL  BCT  TEMP  BOT  SAL  DEPTH  SED  T FMP  TIME  ON  TIME  OFF 

12.0  25.0  12.5  26.0  11.0  13.0  1405  1430 

SEOIMFNTS:  1-2  CM  OXIOIZFD  mud  OVER  SANDY  MUC,  LITTLE  GRAY  CLAY. 

SPECIES  REPLICATES 

1*  2 3 '4  ' 5 


ATLT 

YNG 

ADLT 

YNG 

ADLT 

YNG 

AfX  T 

YNG  ADLT 

YNG 

1 

REPLICATFS  NOT  ANALYZED 

♦ *•* 

* * * * 

***• 

2 

PRI ONOSPI 0 PI NNAT A 

144 

1b 

2288 

432 

32 

32 

3 

MEOIOMASTUS  CAL  1 FOPN  IENS1 S 

1 S2 

16 

1216 

4 

MAGFLONA  SP 

3 36 

288 

3 20 

80 

5 

COSSURA  DELTA 

lb 

32 

48 

128 

6 

NFREIS  SP 

16 

48 

112 

7 

n^mertfa  iyfllcw  PANDFCI 

32 

1b 

16 

8 

LUMBR1NERIS  TFNU1S 

48 

16 

16 

64 

9 

MULINIA  LATERAL  IS 

128 

10 

CLY“FNFLLA  ZONALIS 

80 

16 

1 1 

S P 1 OCH AETOPT  ER  US  OCULATUS 

64 

12 

CERFBRATULUS  LACTEUS 

32 

16 

13 

NOTOMASTUS  latericeus 

32 

16 

14 

DIOPATRA  cu°rea 

16 

16 

15 

PAGURUS  ANNULI PFS 

32 

lb 

CORDPHTUM  ACHERUSICUM 

32 

l 7 

AMPHARETE  (EYES) 

16 

lb 

IB 

SPIOPHANFS  BO“BYX 

lb 

16 

11 

GLYCINOE  SOL  1 TAR  1 A 

32 

20 

NINOF  NIGRIPES 

32 

21 

NUCULANA  CONCFNTPICA 

32 

22 

PHOPON IS  ARCHI TECTA 

32 

23 

NEMERTFA  (YELLOW  G PURPLEI 

lb 

24 

OGYRIOES  L1MIC0LA 

16 

25 

ANAITIOES  ERYTHRCPHYLLUS 

16 

26 

G YPT1 S VI TTATA 

16 

27 

ABRA  AEQUALIS 

16 

28 

PSEUOEURYTHOE  ambigua 

16 

21 

SI GA “BRA  TFNTACULATA 

16 

30 

SIGAMPRA  MASS  I 

16 

31 

HEM1PH0L1S  ELONGATA 

16 

32 

NATICA  PUSILLA 

16 

33 

OwENIA  FUSIFORM  IS 

16 

34 

AN4CHIS  OBFSA 

16 

35 

NFPhTYS  picta 

16 

3b 

NEMERTEA  (WHITE) 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 


128  352 


4112  512 


7 84 


288 


f 


TABLE  E80 

F X«>rRI  mp  NTAL  STUDY  BENTHIC  DATA:  POST -C  I S POS  At  PHASE  SAMPLES. 


NUMBER  OF  INDIVID"ALS/SQ.M.  OF 

FACH  SPECIES  CCLLECTEO  AT 

STATION  2-6  CN  20  JAN 

76 

_ . 

SURF  TEMP  SURF  SAL  BOT  TEMP 

8CT  SAL 

CEPTH  SED  TEMP 

TIME  ON  TIME  OFF 

l?. 

.0  25.0  12.0 

2 5.  C 

O 

• 

<\J 

O 

• 

m-4 

1665  1505 

— 

SEDIMENTS:  1 CM  OXIOIZEO  MUD  OVER  MUOOY  SAND. 

SPECIES 

RE  PL ICATES 

1 

2 

3 

6 

5 

_ ADLT 

YNG  ADLT  YN G 

ADLT 

YNG  ADLT  YNG 

ADLT 

YNG 

X 

REPLICATES  NOT  ANALYZED 

****  «««« 

•***  ***• 

2 

MEOIOMASTUS  CAL  IFORN  I ENS IS 

566 

560 

672 

3 

mageiona  sp 

6 32 

32 

2 72 

68 

306 

16 

A 

PR  IONOSP 10  P INNATA 

386 

16 

176 

32 

96 

16 

5 

C L Y“E  NE  LI  A ZONALIS 

66 

96 

16 

16 

6 

NEMFPTEA  (YFLLOW  BANDED) 

80 

80 

32 

7 

PSEUDEURYTHOE  AM  p l Gu  A 

66 

66 

16 

8 

LU“9RINERIS  TENUIS 

32 

16 

68 

16 

9 

NERE  IS  SP 

68 

16 

16 

32 

10 

GLYCINDE  SOLITARIA 

16 

32 

16 

16 

1 1 

RAl ANOGLOSSUS 

32 

68 

12 

AMPHARETE  (EYES) 

32 

32 

16 

13 

PRIONCSPIO  Cl RRIFERA 

80 

1 A 

NEREIS  SUCCINFA 

32 

16 

16 

15 

SPIOCHAETCPTERUS  cculatus 

32 

16 

16 

16 

GLYCFRA  AMCR1  CANA 

32 

16 

17 

NEMERTEA  (YELLOW  L PURPLE) 

32 

16 

18 

PHORONIS  ARCHITECTA 

68 

19 

SIGAMBRA  TFNTACULATA 

16 

32 

20 

COS  SURA  DELTA 

16 

16 

16 

21 

P I NN I X A CRISTATA 

32 

16 

22 

CERERRATULUS  LACTEUS 

16 

16 

16 

23 

D 1 CP AT  R A CUP RE A 

16 

16 

2 A 

NOTOMASTUS  latericeus 

16 

16 

25 

S IGAMRRA  WASSI 

16 

16 

26 

STHENELAIS  BOA 

32 

27 

OWFNIA  F US I FOR  M 1 S 

16 

16 

29 

B'JNODACTIS  TEXENSIS 

32 

29 

SP  I QPHANE  S BO"BYX 

32 

30 

COROPHIUM  ACHFRiJSICUM 

32 

31 

ABRA  AEOUALIS 

It 

32 

ANCI  STROSYLLI  S JCNFSI 

16 

33 

GYPTIS  VITTATA 

16 

3A 

VITRINELLA  HELICOIOEA 

16 

35 

°R I CNCSPl 0 0 A Y I 

16 

36 

HE“ I PHOL IS  FLONGATA 

16 

37 

P4GURUS  ANNUL  1 PES 

16 

38 

MALACOCEROS  SP 

16 

39 

AGl  AOPHAMUS  VFRP  ILL  I 

16 

AO 

PH  A SCOL I ON  STROMBI 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

1888 

666 

1552 

256 

12  80 

112 

TABLE  E 8 1 

EXPERIMENTAL  STUDY  BFNTHIC  DATA:  POST-DISPOSAL  PHASE  SAMPLES. 

NUMRER  OF  INDIV  IDtl  ALS/SC.M . OF  EACH  SPECIES  COLLECIFD  AT  STATION  2-5  ON  20  JAN  76 
SURF  TE"P  SURF  SAL  BOT  TEMP  BOT  SAL  DEPTH  SEO  TEMP  TIME  ON  TIME  OFF 

12.0  25.0  12.5  26.0  12.0  13.0  1515  1535 

SEDIMENTS:  1 CM  OXIDIZED  SANDY  MUD  OVER  CRAY  SANDY  MUD  AND  MUCH  BFAUMONT  CLAY. 


SPEC  IES 

REPLICATES 

1 

2 

3 

6 

5 

ACLT 

YNG 

ADLT  YNG 

ADLT 

YNG 

ADLT  YNG 

ADLT 

YNG 

1 

REPLICATES  NOT  ANALYZED 

»***  «#** 

***«  **** 

2 

ME 01 0MASTUS  CALI FCRNIENSI S 

68 

96 

160 

3 

MAO  EL  ON  A SP 

68 

16 

1 60 

66 

6 

ANC ISTROSYLL IS  JONESI 

16 

128 

32 

5 

PR l ONO SP 1 0 PINNATA 

112 

32 

32 

6 

A8RA  AEQUAL  IS 

128 

16 

7 

COSSURA  DELTA 

16 

112 

8 

CEPEBRATULUS  LACTEUS 

68 

32 

9 

diopatra  cuprea 

16 

66 

10 

PHORONIS  ARCHI  TECTA 

66 

11 

AMPHARETE  (EYES) 

68 

16 

12 

L'JMARINFRIS  TENUIS 

16 

16 

16 

13 

NEMERTcA  (YELLCW  C PURPLE) 

16 

32 

16 

ONENIA  FUSIFORM  IS 

32 

16 

15 

SPIDPHANES  DOMBYX 

32 

16 

16 

PARAMYA  SUBDVATA 

32 

17 

AMPEL  ISCA  ABDITA 

16 

16 

18 

NFRF  I S SIJCCINFA 

16 

16 

19 

OIPIODONTA  SP 

32 

20 

ANC ISTROSYLL  IS  HARTMANAE 

16 

16 

21 

SIGAM3RA  tfntaculata 

16 

16 

22 

NEREIS  SP 

16 

16 

23 

NE  ME  R TE  A (YELLOW  BANDED) 

32 

26 

MULINIA  LATFRALI S 

16 

25 

T ELL INA  VERSICOLOR 

16 

26 

PECTINARIA  G0ULDI1 

16 

27 

NEME3  TEA  (YELLOW  BANDED) 

16 

28 

NINCE  NIGRIPES 

16 

29 

MAGELCNA  rdsfa 

16 

30 

L I STR  I ELL  A SP 

16 

31 

COROPHIUM  ACHERUSICUM 

16 

32 

NEM ATOOA 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

306 

S6 

560 

320 

688 

128 

TABLE  E 82 

EXPERIMENTAL  STUDY  BENTHIC  DATA:  POST-DISPOSAL  PHASE  SAMPLES. 

NUMBER  OF  I NDI VI  DUALS/SC.  M.  OE  Each  SPECIES  COLLECTED  AT  STATION  15-1  ON  23  JAN  76 


SURF  TEMP  SURF  SAL  BOT  TEMP 

BOT  SAL 

DE  P TH 

SED  TEMP  TIME  ON 

TIME  OFF 

13.0  25.0  13.0 

28  .0 

8.0 

13.0 

1050 

1113 

SEDIMENTS:  HARD  MUDDY  SANO. 

SPECIES 

REPLICATES 

1 

2 

3 

4 

ADLT 

YNG 

adit  yng 

ADLT 

YNG 

ADLT 

YNG 

ADLT 

YNG 

1 

REPLICATES  NOT  ANALYZED 

**  **  **** 

**** 

**•* 

2 

MAGEI.  ON  A SP 

144 

1 76 

16 

128 

64 

3 

PRIONOSPIO  PINNATA 

128 

112 

16 

112 

16 

4 

MEOIOMASTUS  CAL IEORNIENSI  S 

16 

16 

80 

112 

32 

5 

A8RA  AEOUALIS 

80 

64 

16 

6 

PSEUOFURYTHOE  AMBIGUA 

48 

96 

7 

NEREIS  SP 

64 

16 

16 

16 

16 

e 

SPIOPHANES  B0M8YX 

32 

32 

64 

9 

SIGAMRRA  TFNTACULATA 

64 

48 

10 

LUMBRTNER IS  TENUIS 

16 

48 

16 

li 

NASS  API  US  ACUTUS 

80 

12 

COROPHIUM  ACHERLSICUM 

48 

16 

13 

DIOPATRA  CUPRFA 

64 

14 

OWENIA  FUSIFORMIS 

32 

15 

OGYR  IDES  LIMIT. OLA 

16 

16 

16 

SPIOCHAETOPTFRUS  OCULATUS 

16 

16 

17 

PI NNI  XA  CRI  STATA 

32 

18 

PRIONOSPIO  CIRRIFERA 

32 

19 

NEMERTEA  (YELLOW  BANDEO) 

16 

16 

20 

BALANOGl  OSSUS 

16 

16 

21 

CEREBRATULUS  L ACTEUS 

16 

22 

CLYMENELLA  ZONALIS 

16 

23 

PARANTHUS  RAPIFORMIS 

16 

24 

BRANCHIOSTOMA  CARIRAEUM 

16 

25 

DRILONFREIS  LONGA 

16 

26 

ajadara  transvfpsa 

16 

27 

L E P I D AS  T HEN  1 A SP 

16 

28 

NEMERTEA  CYELLOw  L PURPLE) 

16 

29 

S IGAM  PR  A WASS  I 

16 

30 

ANFMCNE  UN  ID 

16 

31 

BUNOOACTIS  TEXENSIS 

16 

32 

AMPHARETF  (EYES) 

16 

33 

AGLAOPHAMUS  vfrp.illi 

16 

34 

neopanope  texana 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

496 

352 

416 

480 

496 

336 

BB 


~-T- 


TABLE  E8J 

EXPERIMENTAL  STUDY  PENTHIC  CATA:  PCST -D I S POS AL  PHASE  SAMPLES. 

NUMBER  Of  INDl VIOUALS/SQ. M.  OF  EACH  SPECIES  COLLECTED  AT  STATION  15-2  ON  22  JAN  76 
SURF  TEMP  SURF  SAL  BOT  TEMP  BOT  SAL  DEPTH  SED  TEMP  TIME  ON  TIME  OFF 

13.0  27.  0 13.0  28.0  8.0  13.5  950  1002 

SEDIMENTS:  2-3  CM  SAND  OVER  MIXTURE  OF  SAND,  CLAY,  AND  SOFT  MUD.  

SPECIES  REPLICATES 

1 2 3 •>  ~ 5 


' — — " * ~ ‘ 

ADLT 

YNG 

ADLT  YNG 

ADLT 

YNG 

ADLT  YNG 

AOLT 

YNG 

1 

replicates  not  analyzed 

* * ♦*  **** 

****  **** 

2 

HAGELCNA  SP 

112 

96 

176 

1AA 

3 

PR  I ONCSPI 0 PINNATA 

16 

32 

320 

1 A A 

4 

D I OP  ATP.  A CUPREA 

128 

128 

5 

COROPHIUM  ACHERUSICUM 

96 

16 

16 

128 

6 

ME  D I 0MA  S TUS  CALI FORNI ENSI S 

30 

16 

128 

7 

NEREIS  SP 

32 

32 

A8 

32 

8 

8 A T FA  CARTHARINFKSIS 

32 

96 

0 

SP  IOC  HA F TOP  TFR  US  OCULATUS 

32 

80 

16 

I 0 

CERERRATULUS  IACTEUS 

16 

A 8 

16 

32 

11 

SPIDPHANES  BO«BYX 

16 

A8 

32 

12 

LUM8RINFRIS  TENUIS 

16 

6 A 

13 

NERFIS  SUCCINEA 

16 

16 

16 

32 

1A 

NEMERTEA  (YELLOW  BANDEOI 

16 

lb 

16 

16 

I 5 

BUNODACT  IS  TEXENS  IS 

32 

16 

1 6 

RRANCHIOSTOMA  cariraeum 

32 

16 

17 

PSFUDEUR  YTHDE  AMRIP.UA 

A8 

18 

PRIONCSPIO  CIRRIFERA 

16 

16 

19 

ABRA  AEOUALIS 

32 

20 

AMP  EL  I SC  A A801TA 

16 

21 

ANCISTROSYLL IS  JONESI 

16 

22 

CLYMENEll A ZONALIS 

16 

23 

HEM IPhOL IS  ELONGATA 

16 

2 A 

NASSARIUS  ACUTUS 

16 

25 

SIGAMBRA  TFNTACULATA 

16 

26 

S IGAMRRA  MASS  I 

16 

27 

ANACHI S DBF  S A 

16 

28 

MALACOCEROS  SP 

16 

29 

ANEMONE  UN  ID 

16 

30 

SCOLDPLOS  (LECDAMUS)  RUBRA 

16 

31 

GL  YC  INDE  SOL  ITAR  IA 

16 

32 

ndtomastus  latericeus 

16 

33 

PAGURUS  ANNUL  I PE  S 

16 

3 A 

NEOPANOPE  TEXANA 

16 

35 

listriflla  SP 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

720 

A 1 6 

368 

66 

105b 

A6A 

TABLE  E84 

EXPE« IMENTAL  STUDY  BENTHIC  DATA:  POST-DISPOSAL  PHASE  SAMPLES. 

NUMBER  OF  I NO  l V l DU  AL  S/ S Q .M  . OF  EACH  SPECIES  COLLECTED  AT  STATION  15-3  ON  23  JAN  7 6 
SURF  TEMP  SURF  SAL  BOT  TEMP  BOT  SAL  DEPTH  SED  TEMP  TIME  ON  TIME  OFF 

13.0  26.0  13.5  27.0  e.  0 14.  0 920  945 

SEDIMENTS:  HARD  SAND.  1 AND  4 NEARLY  PURE  SANC;  2,  3,  5 WITH  SOME  SOFT  BLACK  MUD. 
SPECIES  REPLICATES 

1 2 3 4 5 


ACLT 

YNG 

AOLT 

YNG 

AOLT 

YNG 

AOLT  YNG 

AOLT 

YNG 

1 

REPLICATES  NOT  ANALYZED 

**** 

****  **** 

2 

ABRA  AFOUALIS 

672 

48 

3 

PR IONOSP  10  P INN A T A 

48 

16 

16 

— 28  8 

16 

4 

MEOIQMASTUS  C AL I FCRN I ENS IS 

224 

48 

16 

32 

5 

SPIOPHANFS  BnMBYX 

208 

48 

16 

32 

6 

MAGELOUA  SP 

32 

l 2 B 

16 

32 

7 

MULINIA  LATERALIS 

192 

B 

NEREIS  SP 

80 

64 

48 

9 

NASSARIUS  ACUTUS 

16 

160 

10 

C OROPH I UM  ACHFRUSICUM 

144 

16 

11 

C ER  E BR  AT  ULUS  LACTEUS 

48 

16 

32 

12 

OGY  RIDES  LIMICOLA 

48 

16 

32 

13 

ANAI TIDES  FRYTHRCPHYLLUS 

16 

16 

16 

3? 

14 

GLYC INDE  SOL ITAR IA 

16 

64 

15 

BRANCHIOSTOMA  CARIPAEUM 

16 

64 

16 

01  OP  A TR  A CUPREA 

16 

48 

17 

S IGAMPRA  X ASS  I 

48 

16 

lfl 

LUMBRINFRIS  TFNUIS 

16 

16 

16 

19 

NEMERTEA  (YELLOW  BANDED) 

32 

16 

20 

PAGURUS  ANNUL  I PES 

16 

16 

21 

NOTO«ASTUS  LATERICFUS 

32 

22 

OWEN  I A FUSIFORM  IS 

16 

16 

23 

AMPHARETE  (EYFS) 

16 

16 

24 

BATEA  CAR  THAR INENSI S 

. 

32 

25 

AMPEL  ISCA  ABDITA 

16 

26 

ANADARA  TRANSVERSA 

16 

27 

PHORONI S ARCHI  TEC  TA 

16 

2 B 

OXYURCSTYL IS  SALINOI 

16 

29 

NAT1CA  PUSILLA 

16 

30 

PINNIXA  CRISTATA 

16 

31 

LEPIDONOTUS  SUBLEVIS 

16 

32 

TELIINA  VERSICOLCR 

16 

33 

AGL  AOPHAMUS  VFRR  ILL  I 

16 

34 

CLYMENELLA  ZONALIS 

16 

35 

NEMFRTCA  (YELLOW  C PURPLE) 

16 

36 

NUCIJLANA  CONCFNT  RICA 

16 

37 

SPI OCHAF TOPTERUS  CCULATUS 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

640 

976 

368 

352 

— — • 

1136 

20  8 

TABLE  E85 

EXPERIMENTAL  STUDY  RENTHIC  DATA:  POST-DISPOSAL  PHASE  SAMPLES. 

NUMRER  OF  ! NOI VI  OUALS/SC.  m.  OF  EACH  SPECIES  COLLECTED  AT  STATION  15-4  ON  23  JAN  76 
SURF  TEMP  SURF  S4L  BOT  TEMP  BO T SAL  OEPTH  SED  TEMP  TIRE  ON  TIME  OFF 

13.5  26.0  13  .0  2B.0  8.0  13.0  1030  1045 

SEDIMENTS:  SANDY  SILT. 

species  replicates 

1 2 3 4 5 


- • 

ADLT 

YNG 

ADLT 

YNG 

ADLT 

YNG 

AOLT  YNG 

ADLT 

YNG 

1 

REPLICATES  NOT  ANALYZED 

* * ** 

♦ *** 

#***  **** 

2 

PRIONOSPIO  PINNATA 

12  64 

160 

464 

32 

784 

160 

3 

MAGELCNA  SP 

128 

112 

144 

4 

GLYCINDF  SPLITARIA 

64 

48 

32 

16 



32 

5 

MEDIOMASTUS  CAL  1 FORM 1ENS I S 

128 

16 

. 

. — — 

32 

6 

NEREIS  SP 

32 

16 

32 

48 

48 

7 

PSEUOEURYTHOE  AMBIGUA 

32 

16 

32 

64 

8 

CEREBRATULUS  LACTEUS 

16 

32 

0 

OIOPATRA  CUPRFA 

48 

10 

LUMBRINERIS  TENUIS 

32 

16 

11 

SIGAmpra  tentaculata 

32 

16 

12 

A3RA  AEOUALIS 

32 

— 

. _ — 



13 

N AS  S AR I US  ACUTUS 

16 

16 

14 

MULINIA  LATERALIS 

32 

15 

ANC!  STROSYLLI  S JONE  SI 

32 

— 

16 

NINOE  NIGRIPES 

16 

17 

NUCULANA  CONCFNTRICA 

16 

IB 

NEM ATODA 

16 

* 

19 

SIGAmpra  WASS I 

16 

20 

SPIPPHANES  BO“BYX 

16 

21 

ANA  1 T | OES  ERYTHROPHYLLUS  " 

— 

16 

22 

TELLINA  VERSICOLOR 

16 

23 

LOIMI A VIRIDI  S 

16 

24 

NEMERTEA  (YEILOW  BANDEOI 

16 



— 

total  NUMBER  of  individuals 


1760  352 


672  128 


1136 


352 


AD-A061  844 


ARMY  ENGINEER  WATERWAYS  EXPERIMENT  STATION  VICKSBURG  MISS  F/6  13/3 
AQUATIC  OISPOSAL  FIELD  INVESTIGATIONS  6ALVEST0N.  TEXAS*  OFFSHOR— ETC (U) 
MAY  78  T D WRIGHT*  D B MATHIS*  J M BRANNON 


T ABLE  E86 

EXPERIMENTAL  STUDY  BENTHIC  OATA:  FOST-D IS  PCS AL  PHASE  SAMPLES. 

NUMBER  DF  INDIV I DU AL S/SQ.M . OF  FACH  SPECIES  CCLLECTED  AT  STATION  15-5  ON  23  JAN  76 


SURF  TEMP  SURF  SAL  BCT  TEMP  BCT  SAL  CEPTH  SED  TEMP 


TIME  ON  TIME  OFF 


13. 

.0  25.0  13.0  2 f 

. 0 

0 
• 

1 

o 

• 

00 

1 

1007 

1022 

SEDIMENTS:  2 MM  OXIDIZEO  MUD  OVER 

2-3 

CM  SAND  OVFR  GRAY 

CLAY. 

* 

SPECIES 

REPL ICATES 

1 2 

3 

4 

5 

AOLT 

YNG  ACL  T YNG 

ADLT 

YNG 

AOLT  YNG 

ADLT 

YNG 

1 

REPLICATES  NOT  ANALYZED 

* * 

****  **** 

2 

magelona  sp 

64 

16 

432 

160 

3 

NEREIS  SP 

16 

64 

48 

16 

64 

80 

A 

NASSARIUS  ACUTUS 

16 

160 

5 

DIOPATRA  CUPREA 

16 

96 

6 

LUM9RINERIS  TFNUIS 

16 

16 

48 

32 

7 

PRICNOSPIO  PINNATA 

16 

32 

16 

16 

16 

8 

CERFBRATULUS  LACTFUS 

16 

32 

32 

9 

ANACHtS  OBESA 

64 

16 

10 

PHCRONIS  ARCHITECTA 

16 

48 

11 

NOTDMASTUS  latfriceus 

32 

16 

12 

PS EUDEURYTHOE  AmrIGUA 

48 

13 

OWE  n 1 A FUSIFORMIS 

16 

16 

14 

aricidea  SP 

32 

15 

TFREBRA  PROTEXTA 

32 

16 

THALASSEMA  HART“ANI 

32 

17 

NEREIS  SUCCINFA 

16 

IB 

SIGAMBRA  TENT  ACULAT A 

16 

ID 

MICRO  PHOL I S ATRA 

16 

20 

AMATHIA  SP. 

16 

21 

ANCISTROSYLL IS  JONESI 

16 

22 

NINOF  NIGPIPFS 

16 

23 

NUCULANA  CON CENTRICA 

16 

24 

HFMIPHOLIS  ELONGATA 

16 

25 

CL  YMF  NEL  L A ZONALIS 

16 

26 

S IGAMBRA  MASS  I 

16 

27 

CHAETEPTE  rus  VARICPEOATUS 

16 

28 

PARAMYA  SUROVATA 

16 

29 

PINNIXA  LUNZI 

16 

30 

COROPHIUM  ACHFRUSICUM 

16 

31 

T E I NOSTOM I A BISCAYENSE 

16 

32 

POLYNOIDAE 

16 

33 

ARABELLA  SP . 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

128 

208 

320 

144 

9 60 

416 

TABLE  E 8 7 

EXPERIMENTAL  STUDY  PENTHIC  CATA:  POST-DISPOSAL  PHASE  SAMPLES. 

NUMBER  OF  I NDl  VI  DUAL  S/SC.  H.  OF  EACH  SPECIES  CCLLECTEO  AT  STATION  14-1  ON  21  JAN  76 
SURF  TEMP  SURF  SAL  BOT  TEMP  BOT  SAL  OE PTH  SED  TEMP  TIME  ON  TIME  OFF 

12.5  25.0  12.5  26.0  18.0  t~ZTS  1315  1340  ~ 

SEDIMENTS:  SANDY-SHELL  HASH  AND  BEAUMONT  CLAY. 


SPECIES 

REPLICATES 

1 

2 

3 

4 5 

AD  L T 

YNG 

AOLT  YNG 

ADLT 

YNG 

ADLT  YNG  ADLT 

YNG 

1 

REPLICATES  NOT  ANALYZED 

****  **** 

****  **** 

2 

PINNIXA  CRISTATA 

32 

16 

80 

320 

3 

LIJMorinerIS  TENUIS 

16 

112 

32 

128 

80 

64 

4 

BALANOGLOSSUS 

1 12 

320 

5 

MAGFLONA  SP 

16 

96 

128 

32 

6 

MESOCHAE TOPTERUS  TAYLCRI 

16 

256 

7 

LEP IOASTHENIA  SP 

16 

48 

160 

16 

8 

AMPEL  ISCA  ARDITA 

64 

144 

16 

n 

NEREIS  SUCCINFA 

64 

64 

32 

48 

10 

TFLL  INA  VERSICOI  OR 

80 

32 

BO 

1 1 

CEREBRATULUS  LACTEUS 

32 

32 

32 

32 

12 

OAGURUS  ANNULI Pc S 

80 

32 

13 

L ISTR  I Ft  LA  SP 

96 

14 

NINOE  NIGRIPFS 

16 

32 

32 

15 

DIOPATRA  CUPREA 

16 

32 

16 

16 

PHORONIS  ARCHITFCTA 

48 

16 

1 7 

NE ME  R TE  A ( WH  I Tf) 

16 

16 

16 

18 

SPIOPHANFS  BOMB  YX 

48 

19 

AMPHIPCDA,  LONG  6T  M LEG 

48 

20 

C0R0PH1UM  ACHFRUSICUM 

32 

16 

21 

GLYCERA  AMERICANA 

16 

16 

22 

NEREIS  SP 

16 

16 

23 

SIGAMBRA  WASSI 

16 

16 

24 

COSS'JPA  OELTA 

16 

16 

25 

MED  I OwASTUS  CALI FCRNI ENS IS 

32 

26 

NASSARIUS  ACUTUS 

32 

27 

PRICNCSPIO  PINNATA 

32 

28 

crassinflla  lunulata 

32 

29 

NFMFRTEA  (YELLOW  BANDED) 

16 

30 

SIGAMPRA  tentaculata 

16 

31 

MAGELONA  RnSEA 

16 

32 

PALFONOTUS  HFT  EROS  FT  A 

16 

33 

LATPEUTES  PARVULUS 

16 

34 

AGl  AOPHAMUS  VFRRILLI 

16 

35 

NOT  CMASTUS  HEMIPODUS 

16 

36 

BRANCHI OSTnMA  CARIBAEUM 

16 

37 

PANOPEUS  TURGTDUS 

16 

- 

38 

SPIOCHAETOPTFRUS  OCUL ATUS 

16 

39 

CCRA  TOCFPHALE  SP. 

16 

40 

T HARYX  SET  IGFRA 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 


368  608 


624  576 


1072 


656 


d 


TABLE  E88 

EXPERIMENTAL  STUDY  PFVTH1C  DATA:  PEST -D IS POS AL  PHASE  SAMPLFS. 

NUMBER  OF  INDIVID UALS/SQ.M.  OF  EACH  SPECIES  COLLECTED  AT  STATION  14-2  ON  21  JAN  76 
SURF  TEMP  SURF  SAL  ROT  TEMP  BOT  SAL  DEPTH  SED  TEMP  TIME  ON  TIME  OFF 

13.0  25.0  12.5  26.0  18.0  13.0  1350  1415 

SEDIMENTS:  1 CM  0X1D12FD  MUD  OVFR  GRAY  CLAY  WITH  SHELL  HASH  AND  MUCH  BEAUMONT  CLAY 


SPECIES  RFPLICATES 


1 

adlt 

YNG 

2 

ADLT  YNG 

3 

ADLT 

YNG 

4 

ADLT  YNG 

5 

ADLT 

YNG 

1 

REPLICATES  NOT  ANALYZED 

**  *4  * 4 * 4 

4444  4444 

2 

AMPEL  ISCA  A9DITA 

64 

64 

16 

32 

16 

3 

LUMBRINERIS  tfnuis 

32 

32 

32 

48 

16 

4 

N'JCUL  ANA  CONCENTRICA 

32 

48 

32 

16 

5 

MAGELONA  SP 

64 

16 

6 

NINOF  N I GRIPES 

16 

48 

16 

7 

PR  I ONOSP 10  P INNAT A 

48 

32 

8 

LI STRIFLLA  SP 

48 

16 

9 

CEREBRATULOS  IAC1EUS 

16 

16 

16 

10 

DIOPATRA  CUPREA 

48 

1 1 

N'F  ! S SP 

32 

16 

12 

ARM ANCI A AGIL IS 

32 

16 

13 

CORBULA  RARRATTANIA 

16 

16 

14 

TEINOSTOMIA  biscayfnse 

32 

1 5 

call  inectes  s im il  is 

16 

16 

CLY“ENFLLA  TORQUATA  CALIDA 

16 

17 

NEPHTYS  PICTA 

16 

1 3 

T ANA! CACEA 

16 

1 R 

A \'C  I S TP.OSYLL  I S jrAFSI 

16 

20 

TELL  IMA  VERSICOLOR 

16 

21 

ASYCHIS  ELONGATA 

16 

22 

STHE  NFLA! S BOA 

16 

23 

NEMFRTEA  (YELLOW  BANDED) 

16 

24 

AS  P I DOS  I PHON  CF  SPEC IOSUS 

• 

16 

25 

GIANT  SPFRM 

16 

26 

V ITP  INELL  A HEL  ICO  IDEA 

16 

27 

NAINFRIS  LAEVIGATA 

16 

28 

SP  TOC  ARC  INIJS  I OBATUS 

16 

29 

C FP  AT  OCEPHAL  E SP  . 

16 

30 

THARYX  sftigera 

16 

TOTAL  number  of  individuals 

400 

224 

128 

160 

320 

64 

table  e89 

EXPERIMENTAL  STUDY  RTN  T H I C DATA:  POST-DISPOSAL  PHASE  SAMPLES. 

NUMBER  OE  INDIVI  DUALS/SO. M,  OF  EACH  SPECIES  COLLECTED  AT  STATION  15-3  ON  21  JAN  76 


SURE  TEMP  SURF  SAL  BOT  TEMP  BOT  SAL  DEPTH  SEO  TEMP  TIME  ON  TIME  OFF 

13.0  25.5  12.5  27.0  16.0  12.5  1525  1550 

SFPImfnTS:  SAND  AND  SHFLL  HASH,  SOME  BEAUMONT  CLAY. 

SPECIES  REPLICATES 

i ~ 2 r r~  * in 


ADLT 

YNG 

ADLT 

YNG 

ADLT 

YNG 

ADLT  YNG 

ADLT 

YNG 

l 

REPLICATES  NOT  ANALYZED 

****  +*** 

2 

BAL ANOCLOSSUS 

225 

16 

80 

558 

16 

58 

3 

MAGELCNA  SP 

65 

ao 

80 

16 

80 

160 

A 

LU“3R!NERIS  TENUIS 

128 

80 

16 

80 

16 

112 

5 

MEDIOMASTUS  CAL  I FORN I ENSI S 

65 

58 

16 

16 

6 

PINNIXA  CRISTATA 

58 

5 8 

58 

7 

LE P10ASTHENI A SP 

5 8 

16 

16 

16 

a 

CERE PR ATULUS  LACTEVIS 

16 

16 

32 

16 

9 

NEREIS  SUCCINEA 

16 

65 

10 

AMO  EL  I SCA  ABO  I TA 

32 

16 

32 

1 1 

ARPA  AEOUAL  IS 

16 

<r  8 

12 

NFREIS  SP 

32 

16 

16 

13 

PR 10N0SP 10  P INN AT  A 

16 

16 

32 

15 

AGl  AOPHAMUS  VERR  ILL  I 

32 

16 

15 

SIGAMBRA  wassi 

16 

32 

16 

N INDF  N IGR IPES 

58 

17 

SIGAMBRA  TFNTACULATA 

16 

16 

13 

TELL  I NA  VERSICOLOR 

16 

16 

19 

AMPHIPCOA,  LONG  6TH  LEG 

32 

20 

CLY-FNELLA  ZONALIS 

16 

16 

21 

NEMERTEA  (YELLOW  BANDED) 

16 

16 

22 

OXYURnSTYLt  S SALINOI 

16 

16 

23 

ARMANOIA  AGIL1S 

32 

25 

GLYCERA  AMERICANA 

16 

25 

PAGURUS  ANNULI PES 

16 

26 

NEMERTEA  (WHITE) 

16 

27 

&MPHARETE  acutifrons 

16 

29 

HFPA  TUS  FPHEL I TICUS 

16 

29 

3RANCHIDSTDMA  caripaeum 

16 

30 

LEPIDONOTUS  SUBIEVIS 

16 

31 

AMPH1P0DA  (RED  EYES) 

16 

32 

P INNOT  HER IDAE  A 

16 

33 

PALECNOTUS  HE  TFRCSFT  A 

16 

35 

PR  IONOSPIO  CIRR1FEPA 

16 

35 

PHnRCNIS  ARCHTTECTA 

16 

36 

STHFNFLA!  S BOA 

16 

37 

SPIOPHANES  BOMBYX 

16 

33 

PRIPNCSPIO  HETEROPRANCHIA 

16 

39 

A NA 1 TIDES  ERYTHPCPHYLLUS 

16 

50 

T HARYX  SET  IGERA 

16 

51 

USTRIELLA  SP 

16 

. - 

total  number  of  individuals 

736 

5 96 

336 

736 

ZT2 

650 

1 


TABLE  E90 

E XP  rR  I HEN  TA  L STUDY  BENTHIC  DATA:  POST-OI SPCSAl  PHASE  SAMPLES. 

NUMBER  OF  INDIV  I DU ALS/SQ.M.  OF  FACH  SPECIES  COLLECTED  AT  STATION  14-4  ON  21  JAN  76 


SURC 

TEMP  SURF  SAL  BCT  TEMP  BCT 

SAL 

DEPTH 

SEP  T EMP 

TIME  ON 

T IME  OFF 

13. 

0 25.0  13.0  27 

.C 

17.0 

13.  0 

1455 

1520 

SEOIMENTS:  1 CM  OXIDIZED  PUC  OVER 

MUDDY 

GRAY  CLAY 

• 

SPEC  IES 

REPLICATES 

1 

2 

3 

4 

5 

aclt 

YNG  ADLT 

YNG 

APLT 

YNG 

ADL  T YNG 

AOLT 

YNG 

1 

REPLICATES  NOT  ANALYZEC 

**  ** 

* *** 

*«**  **** 

2 

01 OPATRA  CUPRE A 

80 

16 

48 

48 

3 

LUMBRINERIS  TENUIS 

32 

32 

16 

32 

4 

AMPELISCA  ABO  IT  A 

32 

32 

16 

5 

NINnE  NI GRIPES 

48 

16 

16 

6 

V ITRINFLL  A HFL  ICOIDEA 

80 

7 

AmphIPOPA,  UN  10 

48 

16 

8 

C FR  ERR  A TIJLUS  LACTEUS 

16 

16 

9 

LFPIDASTHENIA  SP 

16 

16 

10 

ASYCHIS  FLONGATA 

16 

16 

1 1 

M A GEL  ON A SP 

16 

16 

12 

NUCULANA  CONCENTR I C A 

16 

16 

1 3 

ANCI  STROSYLl  I S JONE SI 

16 

14 

HEM  IPHOL  IS  ELONGAT  A 

16 

IS 

Nc  PPA  NOPF  TEXANA 

16 

1 6 

NFMEPTEA  (WHITEI 

16 

1 7 

NEMERTEA  lYFLLOtf  BANCEO) 

16 

IB 

PHHRnNIS  ARCHI TECTA 

16 

19 

ANEMONE  (SANO  ENCRUSTED) 

16 

20 

BUNOCACTIS  TEXENSIS 

16 

21 

STHENFLAIS  BOA 

16 

22 

SPIOCHAETOPTERUS  OCULATUS 

16 

23 

NFPHTYS  INCISA 

16 

24 

POLYDORA  S0CIAL1S 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

256 

112 

192 

128 

1 76 

96 

TABLE  E9 1 

EXPERIMENTAL  study  benthic  data:  pcst-d isposal  phase  samples. 

NUMBER  EIF  I NDIVI  DUALS/SO.  M.  OF  TACH  SPECIES  CCLLECTED  AT  STATION  16-5  PN  21  JAN  76 


SURF  TEMP  SURF  SAL  BOT  TEMP  BOT  SAL  DEPTH  SED  TEMP  TIME  ON  TIME  OFF 

13.0  26. 0 12\ 5 26.0  17 .0  12.0  1530  1550 

SEDIMENTS:  1 CM  OXIDIZED  SILT  OVER  MUDDY  GRAY  CLAY. 


SPECIES 

REPL  1CATES 

1 

2 

3 

5 

ADLT 

YNG 

ADLT  YNG 

ADLT 

YNG 

ADLT  YNG 

ADLT 

YNG 

1 

REPLICATES  NOT  ANALYZED 

****  **** 

****  **** 

2 

LUM3R  INER  IS  TENUIS 

32 

16 

32 

66 

68 

3 

ARMANDIA  AG! LIS 

166 

A 

NINOE  nigripes 

16 

66 

16 

16 

5 

C ERF  RR  ATULUS  LACTEUS 

16 

68 

6 

MAGFLCNA  SP 

16 

16 

32 

7 

NUC’JLANA  CDNCENTR1CA 

16 

32 

16 

8 

SIGAMPRA  W ASS  1 

66 

9 

NFMERTEA  (WHITE) 

32 

16 

10 

NERF1S  SUCCINEA 

16 

16 

16 

11 

AMPFLISCA  AP.DITA 

16 

16 

12 

DIOPATP.A  CUPRFA 

16 

16 

13 

ASYCHIS  ELDNGAT  A 

16 

16 

1 A 

CLYMENELLA  ZONALIS 

16 

15 

BAl ANOGLOSSUS 

16 

16 

MED  I CMAS TUS  CAL  I FORN I ENS IS 

16 

17 

EDWAROSIA  SP 

16 

18 

NEREIS  SP 

16 

19 

NEMATCOA 

16 

20 

NAINERIS  LAcVIGATA 

16 

21 

NFMERTEA  (YELLOW  BANDED) 

16 

22 

AN  E M£NC  (SAND  ENCRUSTED) 

16 

23 

BUNODACTI S TEXENS1S 

16 

2 A 

MAGELONA  ROSEA 

16 

25 

ARICIDEA  SP 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

166 

166 

160 

166 

176 

320 

TABLE  E92 

EXPERIMENTAL  STUDY  BENTHIC  DATA:  POST-DISPOSAL  PHASE  samples. 

NUMBER  OF  INDI  VI  DUALS/SC. M.  of  FACH  SPECIES  COLLECTED  AT  STATION  12-1  ON  21  JAN  76 


SURF  TEMP  SURF  SAL  BOT  TEMP  BOT  SAL  DEPTH  SED  TEMP  TIME  ON  TIME  OFF 


11  .5  25.0  1 1 .5 

SEDIMENTS:  MUDDY  CRAY  CLAY  WITH 

SPECIES 

2* .0  12.0  11.5 

SOME  SANC,  BEAUMONT  CLAY,  ANO 

REPU 

830  955 

LOT  OF  SHELL  HASH. 

CATES 

— 

l 

2 3 

* 

5 

ADLT 

yng  adlt  yng  ADLT 

YNG  ADLT  YNG 

ADLT 

YNG 

l 

REPLICATES  NOT  ANALYZED 

****  **** 

****  *«** 

2 

MAGELONA  sp 

32 

16  80 

32 

16 

22* 

3 

PRICNCSPIO  PINNATA 

112 

16 

6* 

176 

4 

AMPELISCA  ABOITA 

192 

16 

6 

lumbrineris  TENUIS 

112 

16 

16 

6 

NEREIS  SP 

16 

32 

6* 

7 

NUCULANA  CONCENTRICA 

32 

16 

*8 

8 

S IGAMPRA  MASS  1 

*8 

9 

STHENFLAIS  boa 

*8 

10 

SIGAMBRA  TFNTACULATA 

16 

16 

1 I 

NEMERTEA  (WHITE) 

16 

16 

12 

ANC I STRCSYLLI  S J0NFS1 

16 

16 

13 

P INN  I XA  CR I STATA 

32 

I* 

CCRBULA  RARRATTANIA 

32 

15 

CERE  BRAT ULUS  LACTFUS 

16 

16 

16 

CL  YM  ENEL  L A ZONAl  IS 

16 

16 

17 

D10PATRA  CUPREA 

32 

18 

ME  D I OMA  ST  US  C A L I FOR  N I E NSI  S 

32 

19 

GLYCERA  AMERICANA 

16 

20 

NINCE  NIGRIPFS 

16 

21 

NOTOMASTUS  LATERICFUS 

16 

22 

PHORGNIS  ARCHITECTA 

16 

23 

LUCINA  AMIANTIS 

16 

2* 

M'JLINIA  LATERALIS 

16 

25 

ANAIT IDES  ERYTHRQPHYLLUS 

It 

26 

TURBF  LLARI  A*  BLACK  SPCTS 

16 

27 

TELL  INA  L INEATA 

16 

2e 

COS  SURA  DELTA 

16 

2« 

PSEUDEURYTHOE  AMBIGUA 

16 

30 

MAGELONA  (SERRATE  PRCSTOM) 

16 

31 

NEPHTYS  INCISA 

16 

32 

AMPHARETE  (EYES) 

16 

33 

CFOATOCFPHALE  SP. 

16 

3* 

ABRA  AEQUALIS 

16 

35 

GLYC1NDE  SOL  I TAR  1 A 

16 

36 

BALANCGLOSSUS 

16 

37 

Hf“I PHOLI  s elcngata 

16 

38 

PAGUR'JS  ANNUL  IPFS 

16 

39 

SPIOCHAETOPTERUS  OCUL ATUS 

16 

*0 

ARM  AND!  A AG  I L I S 

16 

*1 

COROPHI'JM  ACHFRUSICUM 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 


1*4 


528 


22*  176 


*16  592 


TABLE  E93 

experimental  study  benthic  data:  post-disposal  phase  samples. 

NUMBER  OF  INDIVIDUALS/SO. M.  OF  EACH  SPECIES  C CL  LE  C TED  AT  STA1ICN  12-2  ON  21  JAN  76 
SURF  TEMP  SURF  SAL  eOT  TEMP  BOT  SAL  DEPTH  SFO  TEMP  TIME  ON  T I MF  OFF 


12.0  25.0"  12.0  26.0  12.0  ~12~.0  1000  "1025 

SEDIMENTS:  SANDY  GRAY  CLAY,  SOME  SHELL  HASH,  BEAUMONT  CLAY  

SPECIES  REPLICATES 

~ ' 1 2 3 ~~  A 5 


— - — — 

adlt 

yng 

ADLT 

yng 

ADLT 

YNG 

ADLT 

YNG 

adlt 

YNG 

1 

replicates  not  analyzed 

♦ *** 

*♦** 

**** 

2 

MAGELCNA  SP 

65 

160 

16 

225 

96 

160 

3 

PR10NCSP10  PINNATA 

58 

32 

16 

58 

65 

336 

4 

S IGAMPRA  WASS I 

96 

16 

256 

32 

5 

LU“BR!NERIS  TENUIS 

16 

208 

16 

80 

32 

6 

CPRFBRATULUS  LACTEUS 

16 

58 

160 

16 

32 

7 

mediomastus  CAL  IFORN  IENSIS 

96 

80 

58 

n 

NEREIS  SP 

16 

96 

58 

16 

16 

n 

DIOPATPA  CUPREA 

80 

58 

16 

10 

NINOF  N I GRIPES 

65 

32 

16 

32 

1 1 

A mpf  LI  SC  A A80I  T A 

58 

16 

65 

12 

NEMERTEA  lYFLLOW  BANDED) 

48 

16 

58 

13 

HFMIPHOLIS  elongat A 

96 

16 

1 A 

ABRA  AFOUALIS 

96 

15 

BAL  ANOGLOSSIJS 

32 

65 

16 

STHENELAIS  BOA 

32 

16 

32 

17 

COSSURA  DELTA 

16 

16 

16 

1 8 

N E PE  IS  SUCCINFA 

32 

16 

19 

PI NNI  XA  CRI  STATA 

58 

20 

TFLl  T N A VERSICOLOR 

16 

32 

21 

ARMANDIA  AGILIS 

16 

16 

16 

22 

ANC I STROSYLLI S JCNESI 

32 

16 

23 

SPIOCFAETOPTERUS  OCULATUS 

16 

16 

16 

25 

AMPHARETE  (EYES) 

16 

. 

32 

25 

AGLAOPHAMUS  VERRILLI 

32 

26 

L EP IDASTHEN IA  SP 

16 

16 

27 

OwENlA  FUSIFORMIS 

32 

28 

GIANT  sperm 

16 

16 

29 

nuculana  concentrica 

16 

16 

30 

SIGAMBRA  TFNTACULATA 

16 

16 

31 

P1LARGIS  PACIFICA 

32 

32 

ANC I STROSYLLI S HARTman»e 

32 

33 

notomastijs  latericeus 

16 

16 

35 

nephtys  picta 

16 

35 

MAGELCNA  ROSEA 

16 

36 

A°  IC  I OF  A SP 

16 

. 

37 

POLYGCRD IUS  SP. 

16 

38 

CALL I ANASSA  LATISPINA 

16 

39 

CALLIANASSA  acanthochirus 

16 

AO 

L F P I DONOTUS  SUBLEVIS 

16 

A l 

MYT1LIDAE 

16 

A2 

POECILOCHAFTUS  JOEWSONI 

16 

A3 

paleonctus  hftercsfta 

16 

44 

GLYCINDE  SOL  I TAR  I A 

16 

A5 

PHASCOL  I ON  STROMPI 

16 

A6 

A SYCHI S F LONG  AT  A 

16 

A 7 

NF  M AT 0D4 

16 

A9 

COROPHIUM  ACHERUSICUM 

16 

49 

PRIONOSPIO  CIRRIFEPA 

16 

TOTAL  NUMBER  OF  INOIVIOUALS 

625 

912 

608 

768 

858 

785 

TABLE  E9<» 

EXPERIMENTAL  study  BENTHIC  DATA:  post-oi spcsal  phase  samples, 
number  nF  IND1V IDUALS/SO.M.  OF  EACH  SPECIES  COLLECTED  AT  STATION  12-3 

ON  22  JAN  76 

SURF  TE«p  SURF  SAL  BOT  TEMP  30T  SAL  CEPTH  S ED  TEMP  TIME  ON 

TIME  OFF 

12.5  25.0  12.5  28.0  11.0  13.0  915 

995 

SEOIMENTS:  1 TO  2 CM  OXIDIZED  SILT  OVER  GRAY  CLAY. 



|- 

SPECIFS  REPl ICATES 

1 2 3 

5 5 

AOLT 

YNG 

ADLT 

YNG 

ADLT 

YNG 

ADL  T 

YNG 

ADLT 

YNG 

l 

REPLICATES  NOT  ANALYZEO 

**** 

* * ** 

•' 

2 

POL  YGCRD I US  SP. 

90 

1010 

3 

SPIOPHANES  BOMBYX 

SO 

‘ 30 

80 

60 

210 

190 

9 

abra  aequalis 

10 

BO 

60 

no 

5 

NEREIS  SP 

30 

30 

90 

70 

6 

MED IOM AS  TUS  CAL  I FORN  IENS I S 

10 

60 

80 

7 

POLYOORA  SQCt ALIS 

190 

10 

8 

PAOURUS  ANNUL IPES 

10 

90 

10 

10 

9 

NFMATODA 

120 

10 

MAGFLONA  SP 

10 

10 

60 

20 

1 1 

LUMRR  INER I S TFNUIS 

90 

20 

20 

12 

BRANCHIOSTOMA  C AR  I BAEUM 

10 

20 

90 

10 

13 

G YP  TI  S VI  TTA  TA 

80 

19 

PHDRONIS  ARCHITECTA 

20 

50 

15 

AMPFLISCA  ABDITA 

20 

20 

20 

16 

AMPHARETE  IEYES) 

20 

30 

10 

17 

PRIONCSPIO  HET EROER ANCH IA 

10 

90 

lfi 

ORICNCSPI0  PINNATA 

10 

20 

10 

19 

THALASSEMA  HAR THANT 

30 

1C 

20 

SIOAMBRA  WASS 1 

10 

20 

21 

NF  MF  R TE  A (YELLOW  BANDED) 

10 

20 

22 

mysella  planulata 

30 

23 

TELLINA  VERSICOLOR 

30 

29 

PR IONOSP I 0 CIRRIFERA 

20 

25 

ELECTRA  SP  (COLONIES) 

20 

26 

GLYCFRA  amfricana 

10 

27 

AMPHARETE  ACUT1FP0NS 

10 

28 

SPIOCHAETCPTERUS  OCULATUS 

10 

29 

CE  RF  0 RA  TULUS  LACTEUS 

10 

30 

NOTOMASTUS  LATER 1CEUS 

10 

3 1 

PINNIXA  CR 1ST  AT  A 

10 

32 

ARMANDIA  AGILIS 

10 

33 

ELECTRA  CRUSTULENTA  (COL) 

10 

39 

aglaophamus  VERRILL! 

10 

35 

0 I OP A TR A CUPREA 

10 

36 

ANAITIDES  ERYT HRPPHYl LUS 

10 

37 

LEPTOCHELA  SERRATORBITA 

10 

38 

OXYUPOSTYLIS  SAIINOI 

10 

39 

SCOLOPLOS  (LEODAMUS)  RUBRA 

10 

TOTAL  MJ“BFR  OF  INDIVIDUALS 


260  210 


l A 10  550 


800 


500 


TABLE  E95 

EXPERIMENTAL  STUDY  BENTHIC  DATA:  POST -D 1 S POS AL  PHASE  SAMPLES. 

NUMBER  OF  IND1V  IDI'AL  S/SO.M.  OF  EACH  SPECIES  CCLLECTED  AT  STATION  1 2 -A  ON  21  JAN  76 


SURF  TE  UP  SURF  SAL  BCT  TEMP  8CT  SAL 


CEPTH 


SED  T F.MP 


T IMF  ON  TIME  OFF 


12.5  25.0  12.0 

SEDIMENTS:  SANDY  CLAY  MIXEO 

SPECIES 

26.  C 

WITH  shell 

11. 0 12.0 

FASH. 

1126 

1210 

REPL  ICATES 

1 

AOLT 

2 

YNG  ADLT  YNG 

3 

AOLT 

YNG 

A 

ADLT  YNG 

5 

ADL  T 

YNG 

1 

2 

REPLICATES  NOT  ANALYZED 
NERFIS  SP 

A8 

****  t **  * 

208 

****  **** 

16 

3 

CEREBRATULUS  LACTEUS 

208 

16 

16 

4 

MAGELCNA  SP 

32 

16 

96 

6A 

5 

AMPEL  I SCA  ABOI TA 

64 

80 

6 

NUCL’L  ANA  CDNCFNTRICA 

16 

A8 

16 

A8 

7 

L U“B  R I NE  R I S TFNUIS 

A 8 

16 

A 8 

a 

PAGURUS  ANNULI PES 

BO 

32 

9 

PR  I CNCS  P 10  PINNAIA 

A 8 

A 8 

10 

siga-bra  WASSI 

16 

16 

A 8 

11 

OinPATRA  CHPRFA 

32 

16 

32 

12  MEOIO“ASTUS  CAL  I FORM ENS IS 

13  SP IOCHAE TOPTERUS  DCULATUS 
1 A VITRINELLA  HELICOIDEA 

1 S N I NOE  NIGRI  PE  S 

16  MERE  IS  SUCC INEA 

17  RRANCHlOSTDMA  C9RIBAEUM 

18  PR  I T'NCSPI  C Cl  BRIFFRA 

19  PHASCOL  ION  STROMB ! 

20  VAPICCRBULA  OPEPCULATA 

21  Nr  PH  TVS  PICTA 

22  CALLIANASSA  ACANTHOCHIRUS 

23  LEP 1 DCNOTUS  SUBLFVIS 
2 A POLYGCRDIUS  SP . 

25  ELECT  RA  CRUSTULENTA  ( COL  1 

26  GYP  T!  S V!  TTATA 

27  PINNIXA  CR 1ST  AT  A 

2 R TURBONILLA  INTFRRUPTA 

29  M I Cp  OPHOL IS  A TRA 

30  PARANTHIJS  RAPIFORMIS 

31  CLY“EN=LLA  SP.  . FRAGMENT 

32  COSSURA  DELTA 

33  PHORONIS  ARCHITECTA 
3A  SIGAMBRA  TENTACULATA 

35  NEMFRTEA  (WHITE) 

36  CL YWE  Nc  LL A TORCUATA  CAUDA 

37  MAGELONA  ROSEA 

3 P NEMATODA 

39  AR-ANDIA  AGILI S 
AO  PALFONOTUS  HETEROSETA 
A 1 4MPHARETF  (EYFS) 

A 2 PIIARGIS  PACIFICA 
A3  BATEA  CARTHAR  INENS  IS 


6 A 
32 

16 

16 

16 


16 

16 

16 

16 

16 

16 


6A 


16 

16 


16 

32 


16 


16 


16 


16 

16 

16 


32 


32 


16 

16 

16 

16 

16 

16 

16 

16 

16 

16 


lb 


16 


16 


TOTAL  number  OF  INDIVIDUALS 


A32  52R 


2A0  1AA 


576 


30A 


TABLE  E36 

EXPERIMENTAL  STUDY  Pf  NTH  I C DATA:  P OST -D  1 S POS  AL  PHASE  SAMPLES. 

NUMBER  OF  I NDI VI DUA I S/SO.  M.  OF  FACH  SPFCIES  CCLLECIED  AT  STATION  12-5  ON  21  JAN  76 


SU  PF 

12. 

EDI 

TEMP  SURF  SAL  BOT  TEMP  SOI 

SAL 

DEPTH  sed  TEMP 

T I ME  ON 

1 T I ME  OF  F 

0 25.0  12.0  26 

IMENTS:  1 CM  3X10I7FD  MUO  OVER 

SPECIES 

.0 

5 CM 

13  .i 

SANDY 

0 12.0  1245 

MUD  AND  SHELL  HASH  OVER 

REPL ICATES 

1305 

SANDY  CLAY. 

— 

— 

1 

2 

3 

4 

5 

ADL  T 

YNG 

ADL  T YNG 

AD  L T YNG 

ADLT  YNG 

ADLT 

YNG 

1 

REPLICATES  NOT  ANALYZED 

****  * 0 * -7 

****  * * ft  * 

2 

MAGELONA  SP 

160 

1 6 

16 

48 

3 

CF  RE  3 RATULUS  LACTEUS 

16 

32 

16 

16 

4 

SIGAMBRA  WASSI 

48 

16 

16 

5 

NINOE  NIGRIPFS 

32 

16 

16 

6 

NUCULANA  CONCFNTRICA 

32 

32 

7 

DIOPATRA  CUPREA 

48 

8 

IUM->PINFRIS  TFNUIS 

32 

16 

Q 

MEDIOMASTUS  CA(  | forni ensi s 

32 

16 

10 

ANC I STROSYt  L IS  JONES  I 

32 

1 1 

NE  Mf  P Tc  A (YELLOW  PANOEC) 

32 

12 

NFRE I S SP 

16 

16 

1 3 

V 1TB INELLA  HEl ICCIDEA 

16 

16 

l* 

PR! nSnSPin  P! NMATA 

16 

16 

NEMERTEA  (WHITE) 

16 

16 

GLYC1N0E  SOL  IT  AR 1 A 

16 

17 

IFPIOASTHFNI  A SB 

16 

IP 

« ICROPHOL  IS  ATR  A 

16 

19 

CALLIANASSA  ACAMEOCHIRUS 

16 

20 

ASYCHIS  ELONGATA 

16 

21 

CORO°ElU«  ACHFRUSICUM 

16 

22 

L 1 SIR IFLLA  SP 

16 

23 

BATEA  CARTHAR INENSI S 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

480 

112 

48  32 

128 

160 

TABLF  E97 

F XPFR I "P NTAL  STUDY  BFNTHIC  DATA:  PTST -D  IS  POS  AL  PHASE  SAMPLES. 

NUMBER  OP  IND1V10UALS/S0.M.  OF  EACH  SPECIES  CCLLECTED  AT  STATION  27-1  ON  22  JAN  76 


SURF  TEMP  SURF  SAL  BOT  TEMP  POT  SAL  DEPTH  SED  TEMP  TIME  ON  TIME  OFF 

14.0  26.0  14.0  2B.0  13.0  14.0  1201  1225 

SEDIMENTS:  2 CM  OXIOIZFD  SILT  OVER  GRAY  CLAY. 


SPEC  IE  S 

P E PL  ICATES 

l 

2 

3 

4 

5 

AOLT 

YNG 

AOLT  YNG 

AOLT 

YNG 

AOLT  YNG 

AOLT 

YNG 

1 

REPLICATES  NOT  ANALYZED 

$ * * A 

tttt  t « * * 

2 

LUMBRINERIS  TENUIS 

528 

80 

16 

3 

“AGFLCNA  SP 

176 

96 

16 

32 

4 

DIOPATRA  CUPREA 

64 

96 

80 

5 

VI TRINELLA  HEL ICOIDFA 

16 

224 

6 

NUCULANA  CONCENTRICA 

48 

16 

16 

7 

C F R C BR  AT  ULUS  LACTEUS 

64 

8 

NE  RF  I S SP 

32 

32 

9 

PR  IONOSPIO  PINNATA 

16 

16 

16 

1 0 

S IGAmrsa  WASS I 

32 

16 

11 

SIGA“RRA  TFNTACUIATA 

32 

16 

12 

ANC  ISTROSYLL  IS  JONFSI 

16 

16 

13 

GLYCINDF  SOL  I TAR  I A 

16 

14 

NINOF  NIGRIPFS 

16 

1 5 

NOTOMASTUS  LATERICEUS 

16 

16 

A SYCHI  S E LONC.ATA 

16 

17 

NFPHTYS  PICT4 

16 

1 8 

NEMFRTFA  (YELLOW  PANDED1 

16 

19 

ANCI SIROSYLU S HART-ANAF 

16 

20 

CLYMENFLL  A ZONAL  IS 

16 

TOTAL  NUMBER  of  INOIVICUALS 

192 

768 

496 

144 

208 

128 

TABLE  E98 

EXPERIMENTAL  STUDY  BENTHIC  DATA:  pn  ST -DI SPOSA L PHASE  SAMPLES. 

NUMBER  PE  INDIVIDUALS/SO. M.  OF  FACE  SPECIES  COLLECTED  AT  STATION  27-2  ON  22  JAN  76 


SURF  TE«P  SURF  SAL  OCT  TEMP  80T  SAL  DEPTH  SEC  TEMP 
14.0  ' 27.0  1375  ’ "28. 0 ~ 13.0  14.  0 

SF  DI ME  NT  S : 1-2  CM  CXIOIZED  S t LT  ' OV E R GRAY  CLAY. 


TIME  ON  TIME  OFF 
1 03  S 1100 


REPLICATES 

3 


ACLT 

YNG 

ADLT 

YNG 

ADLT 

YNG 

ADLT  YNG 

ADLT 

YNG 

1 

REPLICATES  NOT  ANALYZEO 

* 

**** 

****  **** 

2 

MAGELONA  SP 

32 

96 

32 

48 

3 

NERE  IS  SP 

lfc 

144 

16 

4 

LIJMBRINERIS  TENUIS 

16 

80 

16 

5 

DIOPATP.a  cupp.ea 

16 

32 

48 

6 

CERERPATULUS  LACTEUS 

32 

32 

16 

7 

NUCULANA  CONCENTPICA 

32 

48 

8 

sigambra  wassi 

48 

16 

9 

AMPEL ISCA  ABOITA 

16 

16 

1 0 

ASYCHI  S E LONG  AT  A 

32 

11 

NINCF  NIGRIPES 

16 

16 

12 

ANCISTROSYLL IS  JONES  I 

16 

— . - 

13 

NFPHTYS  I NCI  S A 

16 

14 

SPIOCFAETOPTERUS  OCULATUS 

l 6 

IS 

PAGUR'JS  ANNULIPES 

16 

- 

16 

HEMI PHOL I S ELnNGATA 

16 

17 

SIGAMCRA  tentaculata 

16 

18 

ARMANOIA  AG  I LIS 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

112 

368 

176 

192 

96 

80 

TABLE  E99 

experimental  STUDY  BENTHIC  CATA:  POST-DISPOSAL  phase  samples. 

NUMBER  OF  INDI  VI  DUAL  S/SO.  M.  OF  TACH  SPECIES  COLLECTED  AT  STATION  27-3  ON  22  JAN  76 


SURF  TEMP  SURF  SAL  BOT  TEMP  BOT  SAL  DEPTH  SED  TEMP  TIME  ON  TIME  OFF 

13.0  25.0  ~ 13.5  29.0  13.0  14.0  1005  1025 

SEDIMENTS:  1-2  CM  OXIDIZED  SILT  OVFR  GRAY  CLAY. 


SPECIES  REPLICATES 


1 

2 "3 

4 

5 

ADLT 

YNG 

ADLT  YNG  AOIT 

YNG 

ADLT  YNG 

ADLT 

YNG 

1 

RFPLICATES  NOT  ANALYZED 

****  *»** 

«*** 

2 

MAGELONA  sp 

16 

48 

16 

96 

112 

3 

D1 OPA  TRA  CUPRF  A 

48 

32 

80 

4 

LUMBRINERIS  TFNU1S 

32 

16 

16 

48 

5 

NEREIS  SP 

16 

64 

6 

PAGURUS  ANNULI  PE S 

48 

16 

7 

NUCULANA  CONCENTRICA 

48 

8 

AmpeliSCA  ABDITA 

32 

9 

NFMFRTEA  {WHITE) 

16 

16 

10 

CALLIANASSA  L AT  ISP  INA 

32 

11 

ANC I STROSYLLI S JONESI 

16 

16 

12 

NINCE  NIGRIPES 

16 

16 

13 

SIGAMSRA  TFNT  ACULATA 

16 

16 

1 A 

S I G Au  PR  A WASS l 

16 

16 

15 

HE “ I PHOL IS  ELONGATA 

16 

16 

AMPHIPODA.  UN  ID 

16 

1 7 

CERE °R ATULUS  LACTEUS 

16 

18 

tfllina  VFRSICOLCR 

16 

19 

sthenelais  boa 

16 

20 

COSSURA  DELTA 

16 

21 

mfdiomastijs  californiensi  s 

16 

22 

CALLIANASSA  ACANTHHCHIRUS 

16 

23 

SP I nCA  RC I NUS  LOBATUS 

16 

2 A 

CORQPHIUM  ACHERUSICUM 

16 

25 

FLA8ELL IGER IOAE  sp 

16 

TOTAL  NU“BER  OF  INDIVIDUALS 

192 

144 

112 

96 

352 

256 

TABLE  EIOO 

EXP fR I MFN  TAL  STUDY  BENTHIC  DATA:  PCST -01 SPCSAL  PHASE  SAMPLES. 

NUMBER  OF  1 NOIV I DUALS/SQ.M.  OF  EACH  SPECIES  COLLECTED  AT  STATION  27-4  ON  22  JAN  76 


SURF  TEMP  SURF  SAL  BOT  TEMP  BOT  SAL  DEPTH  SED  TEMP  TIME  ON  TIME  OFF 


13.5  26.0  14.0 

SEDIMENTS:  1-2  CM  OXIDIZED  SILT 

29.0  14.0  14.0 

CVFR  GRAY  CLAY. 

1140 

1155 

— ' - 

SPEC  IPS 

REPLICATES 

1 

2 

3 

4 

5 



ACLT 

YNG  ACLT  YNG 

ADLT 

YNG 

ADIT  YNG 

ADL  T 

YNG 

1 REPLICATES  NOT  ANALYZEO 

***»  **** 

****  **<#* 

2 D 1 OPATRA  ClIPRE  A 

48 

64 

64 

3 lUMRRtNERIS  TFNUIS 

48 

16 

16 

4 NUCULANA  CONCENTRICA 

16 

16 

32 

16 

5 SIC.AMBRA  TEN  T AC  Ul  A TA 

32 

32 

- — j 

6 VITP.  INELLA  HE!  ICO  IDEA 

64 

7 SIC.A-BRA  WASSI 

16 

32 

8 MAGFLONA  SP 

16 

16 

9 N 1 NOE  MGRIPES 

It 

10  AMPHI  pro  A,  UN  I n 

16 

11  ANC ISTRnSVLL I S JONFSI 

16 

12  CLY“ENELLA  ZONALIS 

16 

13  AMPHARETE  (EYES) 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

112 

9fc 

1 60 

64 



144 

48 

TABLE  E 1 01 

EXPERIMENTAL  STUDY  BFNTHIC  PAT  A:  PCST -0  IS POS Al  PHASE  SAMPLES. 


NUMBER  OP  INDIVIOUALS/SO.M.  OF 

EACH  SPECIES  CCLLFCTED  AT 

ST  AT  ION  27 

-5  ON  22  JAN 

76 

SURF  TEMP  SURr  SAL  eOT  TEMP 

BOT  SAL 

DEPTH  SED  TEMP 

time 

ON  TIME  OFF 

13.  5 26.  0 13.5 

29.0 

13.0  16.0 

1105 

1130 

SFDIMENTS:  1-2  CM  OXIDIZED  SILT  OVER  GRAY  CLAY. 

SPECIES 

REPL ICATES 

1 

2 

3 

6 

5 

AOLT 

YNG  AOLT  YNG 

ADLT 

YNG 

ADLT  YNG 

ADLT 

YNG 

1 REPLICATES  NOT  ANALYZED 

****  ***• 

««««  **•* 

2 MAGELONA  SP 

32 

16 

16 

128 

16 

68 

3 DIOPATRA  CUPREA 

32 

96 

32 

6 NUCULANA  CONCENTRICA 

16 

68 

68 

16 

5 LUMRRINFRIS  TFNUIS 

16 

80 

6 SIGAMBRA  HASSl 

7 ASYCHIS  ELONGATA 

16 

68 

32 

16 

8 NI NCE  NIGRI PES 

15 

16 

9 NEU  ATODA 

16 

16 

10  VITRINEILA  helicoioea 

11  CFRFB RAT ULUS  LACTEUS 

16 

16 

16 

12  NEREIS  SP 

16 

13  S!GA“aRA  TENTACULATA 

IS  8ASCAN ICHTHYS  TERFS 

16 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

96 

32 

176 

352 

166 

112 

( 


TABLE  E 102 

EXPERIMENTAL  STUDY  PEN.THIC  CATA:  PCST-OtS  PCS  Al  PHASE  SAMPLES. 

NUMBER  OF  INDIV  lOUALS/'SO.M.  OF  EACH  SPECIES  COLLECTED  AT  STATION  2-1  ON  31  MAR  76 


SURF 

TF  VP  SURF  SAL  BCT  TEMP 

BOT  SAL  DEPTH  S EO  T EMP 

T IME  ON 

TIME  OFF 

20. 

0 22.0  1!«>.0 

28. C 0.0 

10.  0 

1615 

1665 

SEDIMENTS:  SANDY  MUD  A^D  SHELL 

HASH;  LCfS  OF  BEAUMONT  CLAY. 

— 

SPEC  IES 

REPLICATES 

I 2 

3 

6 

5 

ADIT  YNG  A CLT 

YNG 

AOLT 

YNG 

ADI  T YNG 

AOLT 

YNG 

1 

NEREIS  SP 

68  16 

16 

66 

32 

2 

MAGELONA  SP 

16  68 

68 

68 

3 

MED  10MASTUS  CAL  IF0SN1FNSIS 

16 

68 

68 

A 

PAOURUS  ANNULI PPS 

96 

16 

5 

PR IONOSPTO  PINNATA 

32  16 

68 

6 

NEMERTEA  (YFLLOW  P *ND  E D 1 

16 

16 

32 

32 

7 

SPIOPHANFS  BOMBYX 

16 

16 

68 

B 

GLYCERA  AM  FR  (CANA 

16 

32 

16 

16 

9 

MULINIA  LATERALIS 

16 

16 

16 

10 

CEREBRATULUS  LACTEUS 

16  16 

1 1 

NOTOMASTUS  latericfus 

16 

16 

1 2 

LUMRRIN'CRIS  fENUIS 

16 

13 

ANAI TIDES  FR  Y THROPH YL  LUS 

16 

1 A 

MONOCUL  DOES  SP 

16 

15 

A MOE  L I SCA  ABOI  TA 

16 

16 

ELFCTRA  SP  ICOLONIFS) 

16 

17 

PAGURUS  P0LLICAR1S 

16 

18 

NFMCRTEA  (WHITEI 

16 

10 

COROPHIUM  ACHERUSICUM 

16 

20 

crassinella  lunulata 

16 

21 

COSSURA  DELTA 

16 

22 

MAGELCNA  RIOJAI 

16 

23 

NFPHTYS  PICTA 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

160  16  160 

112 

128 

06 

192 

208 

144 

TABLE  E 1 03 

EXPERIMENTAL  STUDY  PEMITHIC  DATA:  PQ  ST -0 1 SPQ  SAL  PHASE  SAMPLES. 

NUMBER  OF  J NUT  VI  DUAL  SJSC.  M.  0E  FACH  SPECIES  CCLLECTED  AT  STATION  2-2  ON  31  MAR  76 


SURF  TEMP  SURF  SAL  BCST  TEMP 

POT  sal 

DEPTH  SED  TEMP 

TIME  ON  TIME  OFF 

20.0  25.0  n«».o 

SEDIMENTS:  SAND  AND  MUCH  SHELL 

SPECIES 

30.0 

HASH. 

10, 

.0  20.0 

l 5 AO 

REPLICATES 

1610 

— 

— 

1 

2 

3 

A 

5 

AO  LT 

YNG 

ADLT  YNG 

AOLT 

YNG 

ADLT  YNG 

AOLT 

YNG 

1 REPLICATES  NOT  ANALYZEO 

****  4*44 

4444  4*** 

2 PR  1 CNOSP 10  P INN  AT  A 

160 

16 

512 

192 

160 

128 

3 MAGELONA  SP 

512 

128 

22A 

A BAL ANOGLOSSUS 

96 

2 AO 

2A0 

5 NEREIS  SP 

1 A A 

A8 

112 

6 MfOIO-ASTUS  CALI  FCRNIZNS IS 

6A 

96 

128 

7 PSEUOEUR YTHOE  AMBEGUA 

6A 

16 

32 

8 L'JMBRINERIS  TENUIS 

16 

32 

6 A 

9 GLYCERA  AMERICANA 

A8 

16 

32 

10  PINNIXA  CRISTATA 

16 

6A 

11  9UND0ACTIS  TEXENSTS 

16 

32 

32 

12  STYLOCHUS  ellipticus 

6A 

16 

13  AGLAOPHAMUS  VERB  ILL  1 

16 

32 

16 

16 

1 A NEMFRTEA  iyfllcw  ranoeoi 

16 

A8 

15  PHORONIS  ARCHI TECTA 

6A 

16  AMPHARETE  (FYES) 

16 

32 

16 

17  GL  YC  I NDF  SOLI  T ARI  A 

16 

32 

18  01  OP  AT  R A CUPREA 

16 

16 

16 

19  GYPT IS  V I T T AT  A 

32 

16 

20  NEMFRTEA  I WHi TF) 

32 

21  NOT  OM  AS  TIJS  L AT  FR  ICFUS 

32 

22  AMPITHCE  SP 

16 

16 

23  POLY00RA  SOCIALIS 

16 

16 

2 A A-phIPCDA,  UN  ID 

32 

25  CEREBRATULUS  LACTEUS 

16 

26  MAL  ACOCEROS  SP 

16 

27  PR10NCSPIC  CIRRIEERA 

16 

28  AM  0 EL  I SCA  ABOI TA 

16 

29  NASSARtUS  ACUTUS 

16 

30  SIGAMBRA  TFNTACULATA 

16 

31  St  GAM  BRA  HA  SSI 

16 

32  SBIOCFAETOPTERUS  OCUL ATUS 

16 

33  PARANTHUS  RAPIF0RM1S 

16 

3 A MICROPHOLIS  ATRA 

16 

35  XANTHIDAE 

16 

36  API  Cl  PE  A SP 

16 

37  MAGELONA  ROSEA 

16 

3B  STHENELAIS  BOA 

16 

39  NEOPANOPE  TE XANA 

16 

AO  L ISTRIFLLA  SP 

16 

Al  ARMANOIA  AGILIS 

16 

A 2 BATFA  CAR TH AR I NE NSI S 

16 

total  number  of  individuals 

1008 

288 

11  8A 

BA  3 

8 A8 

A*  8 

( r 


^ TABLE  E I OA 

-(")  EXPERIMENTAL  STUDY  BENTHIC  DATA:  POST-DISPOSAL  PHASE  SAMPLES. 

■ NUMBER  OF  INPI VIDUALS/SO.M.  OF  EACH  SPECIES  COLLECTED  AT  STATION  2-3  ON  31  MAR  T6 

. ' SURF  TEMP  SURF  SAL  BOT  TEMP  BOT  SAL  DEPTH  SED  TEMP  TIME  CN  TIME  OFF 


. 20. 

0 26.0  l9-5. 

O 

. • 

PO 

10.0  19.5 

1510 

1535 

SEDIMENTS:  2 CM  OXIOIZFO  SILT 

OVFR  SANDY  MUO  ANO  GRAY  CLAY. 

— 

— 

— 

SPECIES 

REPLICATES 

1 

2 

3 

6 

5 

. 

— 

adlt 

YNG  ADLT  YNG 

ADLT 

YNG 

ADLT  YNG 

ADLT 

YNG 

|* 

1 

REPLICATES  NOT  ANALYZEO 

* * ♦ * ♦*** 

****  **** 

,2 

PRIONOSPIO  PINNATA 

208 

320 

96 

176 

32 

3 

MAGELCNA  SP 

192 

66 

68 

u 

LUMflRINFRIS  tenuis 

16 

160 

16 

5 

NEREIS  SP 

32 

96 

66 

6 

CFREBRATULUS  LACTEUS 

66 

66 

32 

7 

GLYCERA  AMERICANA 

16 

16 

68 

L6 

32 

8 

DIOPATRA  C'JPREA 

68 

16 

16 

32 

Q 

PSFUDEURYTHOF  ambigua 

32 

66 

16 

10 

GLYCINDE  SOL  I TAR  I A 

68 

68 

1 I 

nemertea  (yellow  banded) 

68 

32 

12 

RALANTGLOSSUS 

16 

- ~ “ 

16 

16 

13 

MFDIOMASTUS  californiensi  s 

32 

16 

1 A 

PINNIXA  CRISTATA 

32 

15 

Nr  ME  R TE  A (Y^LLCM  C PURPLE) 

16 

16 

16 

CALL1ANASSA  LAT1SP1NA 

16 

17 

ABRA  AEQUALIS 

16 

18 

AGLAOPHAMUS  VFRRILLI 

16 

_ — 

~ ' 

19 

ANC 1STP0SYLL  IS  JONFS  I 

16 

20 

MAGELCNA  ROSEA 

16 

21 

POL  IN  ICE  S DUPL ICA  TUS 

16 

" 

- 

* ~ 

22 

MI CRCPHOL IS  ATR» 

16 

23 

PAGURUS  ANNULI PF S 

16 

26 

NINOE  NIGRIPES 

16 

25 

PHORONIS  ARCHITECTA 

16 

26 

SIGAMBRA  WASSI 

16 

27 

PAR  ANT  HUS  R AP 1 FORM  IS 

16 

28 

NE“ERTFA  1WHITE) 

16 

29 

N'JCU.ANA  CONCENTRICA 

16 

TOTAL  NUMRER  OF  INDIVIDUALS 


BOO  256 


720  288 


632  96 


'I 


TABLE  E 105 

EXPERI “CNT AL  STUDY  PENTHIC  CATA:  POS  T -0  I SPO  S AL  PHASE  SAMPLES. 

NUMBER  OP  INDIV10UAL  S/SO.  M.  OF  EACH  SPECIES  CCLLECTEO  AT  STATION  2-4  ON  31  MAR  76 
SURF  TEMP  SURF  SAL  ROT  TEMP  BO  T SAL  DEPTH  SCO  TEMP  TIME  ON  TIME  OFF 

20.0  24  • 0 19.5  31  .0  10.0  20.0  1415  1505 

SEDIMENTS:  2 CM  OXIDIZFD  SILT  OVER  SANDY  GRAY  CLAY. 


SPECIES  REPLICATES 


1 2 3 4 5 


ADL  T 

YNG 

ADL  T 

YNG 

ADL  T 

YNG 

ADL  T YNG 

ADLT 

YNG 

1 

REPL ICA TES  NOT  ANALYZED 

**  ** 

*£**  **** 

2 

BAl  ANOC.LOSSUS 

160 

1 76 

3 

PRIONPSPIO  PINNATA 

123 

16 

48 

48 

16 

4 

HAG^lONA  sp 

1 76 

16 

48 

s 

S 1GA-PRA  MASS  I 

64 

32 

16 

80 

16 

6 

01 OPA TRA  CUPREA 

64 

32 

96 

7 

GLYCINOE  SOL ITAR 1A 

112 

16 

48 

8 

ANC 1 ST ROSYLL I S JONES  I 

32 

80 

48 

9 

COSSUH  A DEI  TA 

32 

32 

64 

1 0 

LUMBRINERIS  TENUIS 

46 

16 

48 

1 1 

GLYCERA  AMERICANA 

48 

16 

12 

NFMERTEA  (YELLOW  BANDED) 

32 

16 

16 

13 

CERFBRATULUS  L ACT FUS 

32 

16 

16 

! 4 

PI NNI XA  CRI STATA 

32 

16 

15 

NEREIS  SP 

48 

16 

NnT  OwaSTUS  l AT ERICEUS 

16 

16 

17 

AMPHIPODA,  UN  ID 

32 

18 

CLYMENELl  A ZONAL  IS 

16 

19 

N'JCULANA  CONCENTR  I C.A 

16 

20 

S I GAM  BR  A TENTACULATA 

16 

21 

PSEUDEURYTHDE  AMBIGUA 

16 

22 

SPI  '~CHAE  TCPTE  RUS  CCULATUS 

16 

23 

CALL  1 ANASSA  LA  T 1 SP INA 

16 

24 

AMPEL isca  abdit  A 

16 

25 

NA  SSARI US  ACUTUS 

16 

26 

AGL  AOPHAMUS  VERR  ILl  I 

16 

27 

MEOIO«ASTUS  C AL I FORN  l ENS IS 

16 

28 

NEMERTEA  (YELLOW  t PURPLE) 

16 

total  number  of  individuals 

624 

464 

304 

256 

52  8 

160 

TABLF  E 1 06 

EX  PER  I “E  NT  AL  STUDY  PFNT  H I C CATA:  POST - D I SPOS AL  PHASE  SAMPLES. 

NUM0FR  HE  1NDI VIOUALS/SO.M.  OF  EACH  SPECIES  CCLLECTED  AT  STATION  2-5  ON  31  MAR  76 
SURF  TEMP  SURF  SAL  BOT  TEMP  BUT  SAL  DEPTH  SED  TEMP  TIME  ON  TIME  OFF 

20.0  24.0  20.0  32.0  10.0  20.0  1420  1440 

SEDIMENTS:  2 CM  OXIDIZFO  SILT  OVER  SANDY  GRAY  CLAY.  MIJCH  SHELL  HASH. 

SPECIES  REPLICATES 

1 2 3 4 5 


ADL  T 

YNG 

ADL  T YNG 

AD  L T 

YNG 

ADLT  YNG 

ADLT 

YNG 

1 

RFPLICATES  not  analyzed 

****  **** 

****  «*** 

2 

L'JMAR  INER  IS  TENUIS 

48 

32 

32 

48 

3 

PRICNCSPIO  PINNATA 

16 

48 

48 

32 

4 

COROPHIIIM  acherusicum 

32 

48 

32 

5 

CERE  SRATULUS  L ACT FUS 

48 

16 

16 

16 

6 

COSSURA  DELTA 

16 

16 

48 

7 

GLYCINDE  SDLITARIA 

16 

48 

16 

P 

ANC  ISTROSYLL IS  JONFS I 

16 

16 

16 

16 

9 

ni CPA  T 9 A CUPR*  A 

16 

16 

32 

10 

PSFUOEURYTHOE  ambigua 

16 

48 

1 1 

4"PFllSCA  AR  0 1 T A 

48 

16 

12 

GL  YCERA  AMFO  ICANA 

16 

32 

13 

NEMERTFA  (YELLOW  BANDED! 

16 

32 

14 

“AOELCNA  SP 

16 

16 

15 

NEREIS  SP 

16 

16 

16 

P INN IXA  CRIST  AT  A 

lfc 

16 

17 

NE  Mr  R TF  A (YELLOW  C PURPLE) 

32 

18 

NOTOMASTUS  L ATER ICFUS 

16 

19 

GYPT IS  VITT  AT  A 

16 

20 

PAGURUS  ANNULI  PR S 

16 

21 

S IGA«?RA  TENTACULATA 

16 

22 

MUL I NI A LATERAL  IS 

16 

23 

MEDIOMASTUS  CALI fornifnsi s 

16 

24 

S P I OP  HAN  ES  BOMBYX 

16 

25 

THVCNE  BR1  AREUS 

16 

TOTAL  NUMBER  OF  individuals 


256  240 


208  192 


160 


224 


TABLE  E 1 07 

EXPERIMENTAL  STUDY  BENTHIC  DATA:  POST-DISPOSAL  PHASE  SAMPLES. 

NUMBER  OF  INDIVIDUALS/SO. M.  OF  EACH  SPECIES  COLLECTED  AT  STATION  15-1  ON  1 APR  T6 


SURF  TEMP  SURF  SAL  BOT  TEMP 

BOT  SAL 

DEPTH  SED  TEMP 

T I ME  ON  T IME  OFF 

20. 

.0  2A.0  19.5 

30  .0 

10.0  19.5 

1915  1935 

SEDIMENTS:  1 CM  OXIDIZED  MUD  OVER  MUDOY 

SAND. 

SPEC IES 

REPLICATES 

— 

1 

2 

3 

9 

5 

ADLT 

YNG  ADLT  YNG 

ADLT 

YNG  ADLT  YNG 

ADLT 

1 

RFPLTCATES  NOT  ANALYZED 

****  **** 

****  **** 

2 

magelona  sp 

592 

192 

112 

3 

NEREIS  SP 

208 

98 

112 

PHOPCNI  S ARCH1  TECTA 

98 

309 

5 

C0R0OHIUM  ACHERL'SICUM 

96 

98 

208 

6 

OIOPATRA  CUPREA 

96 

32 

16 

7 

OGYR IDE  S LIMICOLA 

32 

16 

69 

B 

SIGAMPRA  TENTACULATA 

16 

16 

16 

32 

9 

MED  I 0MA  STUS  C AL 1 F CPN I E NS  I S 

32 

32 

10 

L UMBR  IN  ER I S TFNUIS 

16 

32 

11 

SPIOCHAFTOPTERUS  OCULATUS 

32 

16 

12 

NF  ME  R Tc  A (YFLLCW  BANDED) 

32 

16 

13 

NFMERTE  A (WHITE) 

32 

19 

NASS  APHIS  ACUTUS 

32 

15 

DWFNIA  FUSIFORMIS 

16 

16 

16 

PR IONOSP  10  P INNATA 

32 

17 

CLY“ENELLA  ZONALIS 

32 

18 

BUNOOACTIS  TEXENSIS 

32 

19 

HEMIPFOLIS  ELONGATA 

16 

20 

GYPTIS  VITTATA 

1 6 

21 

maloane  sarsi 

16 

22 

solen  viridis 

16 

23 

NERF I S SUCCINFA 

16 

2 A 

NOTOMASTUS  L A T f R ICE  US 

16 

25 

MYRIOWFNIA  CAL  I FORNIENS IS 

16 

26 

NF  PH  T YS  MAGFLLANICA 

16 

27 

ANAITICES  ERYTHROPHYLLUS 

16 

28 

sthenelais  boa 

16 

29 

C1RRATULUS  HEDGPETHI 

16 

30 

PARANTH'JS  RAPIFORMIS 

16 

31 

PINNIXA  LUNZI 

16 

32 

PR IONOSP 10  CIRRIFERA 

16 

33 

L E P I DCN0T  US  SUeLEVIS 

16 

3A 

THALASSFMA  HART«ANI 

16 

35 

EDWARDSIA  SP 

TOTAL  NUMBER  OF  INOIVIOUALS 

1056 

69 

1088 

112 

690 

r 


TABLE  E 1 08 

- 2>  EXPERIMENTAL  STUOY  PENTHIC  DATA:  PCST-OISPQSAL  PHASE  SAMPLES. 

NUMBER  HE  INDIVIDUALS/SQ.M.  OF  EACH  SPECIFS  CCLLECTED  AT  STATION  15-2  ON  1 APR  76 

SURF  TFMO  SURF  SAL  BOT  TEMP  BOT  SAL  DEPTH  SEO  TEMP  TIME  ON  TIME  OFF 

20.0  25.0  19. 5 ' 33.0  10.0  20.6  ‘ 1350  1410 

SEDIMENTS:  1 CM  OXIDIZFD  MUD  OVER  LOOSE  MLDOY  SAND. 


SPECIES  REPLICATES 


l 

2 

3 

4 

5 

. 



ADLT 

YNG 

AOL T YNG 

ADLT 

YNG  ADLT  YNG 

ADLT 

YNG 

1 REPLICATES  NOT  ANALYZED 

****  **** 

****  **** 

2 PKICNOSPIO  PINNATA 

368 

368 

112 

272 

32 

3 medicuastus  caliecrnifnsis 

96 

48 

560 

4 MAGELONA  SP 

96 

48 

--  — " — — - — --  “ 

48 

... 

5 PHORCNIS  ARCHITECTA 

16 

32 

144 

6 PSFUOF  UR  YTHOE  AMBIGUA 

48 

80 

16 

7 GLYC  INDE  SOL  I TAR  I A 

16 

32 

16 

32 

8 SIGAMPRA  TENTACULATA 

32 

16 

48 

9 LUM3R IMER I S TENUI S 

48 

32 

10  NEMERTEA  (YELLOW  BANDED) 

4 R 

16 

11  ANC I STRCSYLLI S JCNFS I 

32 

16 

12  CEREBPATULUS  LACTEUS 

16 

- — ~ - 

16 

13  GLYCERA  AMERICANA 

16 

16 

14  ANACHIS  OBFSA 

32 

15  NEMERTEA  (YELLOW  C PURPLE) 

32 

- 



16  PINNIXA  CRISTATA 

32 

17  NE  RF  I S SUCCINFA 

16 

18  BALANOGLOSSUS 

16 

19  PARANTHUS  RAPIFCRMIS 

16 

20  FDWARDSIA  SP 

16 

21  NASSARIUS  ACUTUS 

16 

22  NUCULANA  CONCFNTRICA 

16 

23  SIGAMBRA  WASSI 

16 

24  SPIOCHAFTCPTERUS  ocul atus 

16 

25  D1GPATRA  CU^RRA 

16 

26  HEMIPHOLIS  ELONGATA 

16 

27  NEREIS  SP 

16 

28  BUNODAC  T I S TEXENSI  S 

16 

29  MAGELONA  ROSEA 

16 

30  SOLEN  VIRIDIS 

16 

31  TFLLINA  VERSICOLOR 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

624 

96 

784 

128 

1248 

288 

TABLE  El  09 

EXPERIMENTAL  STUDY  PENTHIC  CATA:  P CST -D I S POS AL  PHASE  SAMPLES. 

NUMBFR  OF  I NDI V I DUAL  S/ SO.  M.  OF  F ACH  SPECIES  COLLECT  ED  AT  STATION  15-3  ON  1 APR  76 


SURF  TEMP  SURF  SAL  COT  TEMP 

BOT 

33 

VFR 

SAL 

DEPTH  SED  TEMP 

TI  ME 

ON  TIME  OFF 

20.0  25.  0 20.0 

SEDIMENTS:  1 CM  OXIDIZED  MUD  0 

SPECIES 

.0 

LOOSE 

10.0  20.0 

muddy  sand. 

1215 

REPL  ICATES 

1235 

- 

— 

--  

1 

2 

3 

6 

5 

ADLT 

YNG  ADIT  YNG 

AO  LT  YNG 

ADLT  YNG 

ADLT 

YNG 

1 REPLICATES  NOT  ANALYZED 

****  **** 

****  *♦** 

2 MFDIOMASTUS  C AL  IFIIPN  I ENS  I S 

720 

16 

208 

3 PRICNCSPIC  PINNATA 

208 

66 

3? 

256 

16 

6 PHO»ON!S  ARCH! TECTA 

336 

96 

96 

5 MAGELCNA  SP 

176 

96 

80 

6 BALANCGLOSSUS 

16 

288 

7 NEREIS  SP 

112 

68 

66 

8 NEMFR TFA  «vfi  • - J NDED I 

66 

16 

96 

9 PARANTHI. 

30 

32 

10  GLYCINOE  S 

66 

11  LUU3  R I NF  R 1 S ir™. 

32 

32 

12  NEMFR  T E A (YELLOW  t orvPLE  I 

32 

16 

16 

13  NATICA  PUS  ILL  A 

32 

16 

16  PSEUOEURYTHOE  AMBIGUA 

32 

16 

15  DIOPATRA  CUPREA 

32 

lb  OWE N1 A F US1 FORM  1 S 

16 

16 

17  SIGAMBRA  TFNTACULATA 

32 

18  OGYRIOES  L 1M  I COL  A 

16 

16 

19  SPIOCHAETOPTFRUS  CfULATUS 

16 

16 

20  MEL  INNA  MACULATA 

21  ANCISTROSYLLIS  JONES! 

22  GLYCE  PA  AMERICANA 

23  DRILONEREIS  LONGA 
26  SPIOPHANFS  B0M9YX 

25  BUNODAC  TIS  TEXENSI S 

26  MYRirwENIA  C AL I FORN I ENS  IS 

27  AGLACPHAMUS  VFRRILLI 

28  CIRRATULUS  HEOGPFTHI 


32 


16 

16 

16 

16 

16 


16 


16 


16 


total  number  of  individuals 


1856  320 


352  16 


969  336 


TABLE  EIIO 

EXPERIMENTAL  STUDY  PE"STHIC  DATA:  P CST -0 1 S PDS  AL  PHASE  SAMPLES. 

NUMBER  HE  INDIVIDUAL  S/SO.  M.  OF  EACH  SPECIES  COLLECTED  AT  STATION  15-4  ON 


SURE  TEMP  SURF  SAL  BC1T  TEMP  BOT  SAL  DEPTH  SED  TEMP  TIME  ON 

?0.0  25.0  20.0  33.0  10.0  20.0  1310 

SEDIMENTS:  2 CM  0 X I D 12  FD  MUD  OVER  MUDDY  GRAY  CLAY.  LITTLF  SAND. 


1 APR  76 
TIME  OFF 
1340 


SPECIES 


REPL ICATES 


ADLT 

YNG 

ADLT 

YNG 

ADLT 

YNG 

ADLT 

YNG 

ADLT 

YNG 

l 

REPLICATES  NOT  ANALYZED 

♦ * ** 

* * ** 

**♦* 

2 

PRIONOSPIO  PINNATA 

208 

48 

80 

112 

3 

LUM3RINFRIS  TENUIS 

64 

64 

16 

A 

GL  YC  I NOE  SOLITARIA 

48 

16 

32 

5 

CEREBRATULUS  LACTEUS 

48 

16 

16 

6 

Nl  NOE  NIGRIPES 

32 

48 

7 

GLYCERA  AMERICANA 

16 

32 

8 

LEPIDASTHENI A SP 

48 

Q 

ANCI  STROSYLL  I S JONFSI 

16 

16 

10 

COSSURA  DELTA 

16 

16 

1 1 

DI^PATRA  CUP RE  A 

16 

16 

12 

MEDIOMASTUS  C A L I FOR N 1 E NSI  S 

32 

13 

PINNIXA  CRISTATA 

32 

14 

SIGAMRRA  WASSI 

16 

16 

15 

ABRA  AEOUAl  IS 

16 

16 

ANACH1S  DBESA 

16 

17 

MAGELONA  SP 

16 

18 

NOT  OM  AS  TUS  LATER  ICFUS 

16 

19 

NUCULANA  CONCc  NT  R I C A 

16 

20 

SIGAMBRA  TENTACULATA 

16 

21 

NATICA  PUSILLA 

16 

22 

NEMERTEA  (YELLCW  BANDED) 

16 

23 

NEMFRTEA  (WHITE) 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

448 

240 

224 

96 

48 

224 

TABLE  till 

EXPERIMENTAL  STUDY  BENTHIC  DATA:  PCST -0! S PCS AL  PHASE  SAMPLES. 

NUMBER  OF  INOIV  IDIJAL  S/»SO  .M . OF  FACH  SPECIES  COLLECTED  AT  STATION  15-5  ON  1 APR  76 


SURF  TEMP  SURF  SAL  BCf  TEMP 

BCT  SAL 

DEPTH  SEO  TEMP 

T IVE 

ON  TIME  OFF 

20.0  25.0  t-9.  5 32.  0 10.0  20.0 

SEDIMENTS:  2 CM  OXlDirfO  MUD  OVER  SANDY  CRAY  CLAY. 

SPEC  I F S 

1240 

REPL  ICATES 

1303 

— 

— 

- — _ 

i 

2 

3 

5 

- — * * - 

ADLT 

YNG  ACL  T YNG 

AOL  T 

YNG 

ADLT  YNG 

ADLT 

YNG 

1 

REPLICATES  NOT  ANALYZED 

«»««  **** 

* 4 * V *4** 

2 

PRI  CNCSPI  0 PI  NN  AT  A 

320 

32 

144 

80 

448 

48 

3 

GLYCINOE  SOL  I TAP  I A 

128 

16 

192 

A 

PS FUOEURYTHOE  ambicua 

32 

32 

16 

144 

16 

16 

5 

“ACE  LENA  SP 

48 

64 

112 

6 

COSSURA  DELTA 

32 

112 

64 

7 

NEREIS  SP 

48 

16 

48 

16 

16 

fl 

LUMBRINERIS  TENUIS 

48 

32 

16 

16 

0 

CE  0 E DR  AT'ILUS  LACTEUS 

16 

16 

48 

1 0 

C L Y“E  NE  L L A ZONALIS 

16 

32 

16 

ll 

OinPATRA  CUPREA 

32 

16 

16 

12 

NASSAPIUS  ACUTUS 

64 

13 

NE  uc  R TE  A (YCLLCW  BANOECI 

48 

16 

14 

GL YCERA  AMFR ICANA 

16 

32 

15 

N 1 NOE  NIGRIPFS 

16 

32 

16 

PAGURUS  ANNUL  I Pt  S 

32 

1 7 

SIC.AMBRA  tfntaculata 

16 

16 

18 

OWEN  I A FUSIFORMIS 

16 

19 

ASYCHIS  ELDNGATA 

16 

20 

OGY  RIDES  L I M ICOL  A 

16 

21 

paranthus  rapifcrmis 

16 

22 

MEDIOMASTUS  C AL  I FORN  I EN S I S 

16 

23 

PINNIXA  CRISTATA 

16 

24 

LFPIDONOTUS  SUBLEVIS 

16 

25 

MICROPHOLIS  ATRA 

16 

26 

OALANCCL0SSUS 

16 

27 

NFMER TEA  (YELLOW  C PURPLE) 

16 

2 B 

ARICICEA  SP 

16 

TOTAL  NUMBER  OF  1NDIVICUALS 

6 08 

304 

560 

608 

736 

208 

TABLE  El  12 

EXPER MENTAL  STUDY  BENTHIC  DATA:  PCST-DI SPCSAL  PHASE  SAMPLES. 

NUMBER  OF  1ND1V IDUALS/SO.H.  OF  EACH  SPECIES  COLLECTED  AT  STATION  14-1  CN  31  MAR  76 
SURE  TEMP  SURF  SAL  BCT  TEMP  BCT  SAL  CEPTH  SEO  T EBP  TINE  ON  TIME  OFF 

19.0  24.0  19.5  30.0  13.0  19.0  805  835 

SEDIMENTS:  2 CM  QXI01 ZCO  HUO  OVER  GRAY  CLAY.  LITTLE  SHELL  HASH.  ~ 

SPECIES  REPLICATES 


l 


2 


3 


4 


5 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 
27 


REPLICATES  NOT  ANALYZED 
BALAN COLOSSUS  

L'lMRRINERIS  tenuis 
magelcna  sp 
ARMANDIA  AGILIS 
P INN IXA  CR ISTATA 
GLYCINDE  SOLITARIA 
NINOF  N I GRIPES 
NOTOMASTUS  latericfus 
A M PE  L I SC  A A901TA 
ANCI STPnSYLL  I S JONES  I 
DIOPATRA  CUPREA 
L F P I DA  STHEN I A SP 
MEDIOMASTUS  CAL  IFORN  IENSIS 
ANEMONE  (SAND  ENCRUSTED) 

AR  IC  IDEA  SP 
AmphARETE  (EYES) 

PAGURLS  ANNUL! PES 
NEPHTYS  PICTA 
S p I OPHANES  BOMBYX 
CERF8RATULUS  LACTEUS 
COSSUPA  DELTA 
NEREIS  SP 

NUCULANA  CONCENTRICA 
PHORONIS  ARCHITECTA 
MAGELCNA  ROSEA 
THYONE  BRIAREUS 


ACLT  YNG  ADLT  YNG  ADLT  YNG 

*«**  **** 

64  

16  16  32 

64  16 

16 

16 

16  16 

32  16 

16 


16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

ADL  T 

YNG 

ADLT 

YNG 

* *** 

**** 

208 

32 

64 

64 

48 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 


TOTAL  NUMBER  OF  INDIVIDUALS  224  176 


64  32 


192  400 


TABLE  E 1 1 3 

EXPERIMENTAL  STUDY  eFMTHIC  DATA:  P OST -0  I S POS  AL  PHASE  SAMPLES. 

NUMBER  OF  I N01  V T DUAL  S / SO.  M.  OF  F ACM  SPECIES  CCLLECTED  AT  STATION  19-2  ON  31  MAR  76 
SURF  TEMP  SURF  SAL  PUT  TEMP  BUT  SAL  DEPTH  SED  TEMP  TIME  ON  TIME  OFF 

19.0  79. 0 19.5  30.0  13.0  19.0  850  910 

SFDIMENTS:  1-2  CM  BRCTWN  OXIDIZED  SILT  OVFR  THICK  CLAY. 

SPEC  I ES  REPLICATES 

1 2 3 ! 9 5 


ADL  T 

YNG 

ADL  T YNG 

AD  L T 

YNG 

ADLT  YNG 

ADLT 

YNG 

1 

RFPIICATES  NOT  ANALYZED 

****  *#** 

* **  * # *** 

2 

P I N'T  IX  A CR  1ST  AT  A 

l 76 

16 

16 

16 

3 

LUMBRINFRIS  TENUIS 

16 

64 

16 

69 

9 

NINOE  NIGRTPES 

96 

32 

5 

ASYCHIS  ELONGATE 

32 

98 

6 

D 1 OPA  TRA  CUPRF  A 

16 

32 

16 

7 

CEREPRATULUS  LACTEUS 

16 

16 

8 

NERF1S  SP 

32 

9 

STHENFLA! S BOA 

32 

10 

PHORONIS  ARCHITECT* 

16 

1 1 

GIANT  SPERM 

16 

12 

PHOTIS  SP. 

1 6 

- - — 

13 

GLYCINDE  SOL  IT  ARI A 

16 

19 

PRIONrSPIO  PINNATA 

16 

15 

AN  A I T I OF  S ER YTEROPHYLLUS 

16 

16 

CLYMENELLA  zonalis 

16 

17 

01  YC  FRA  AMFO ICANA 

16 

18 

MAGELONA  SP 

16 

19  ARMANDIA  agilis 

199 


TOTAL  NUMBER  OF  INDIVIDUALS 


80  256 


128 


192  112 


r 


i 


i 


< 

TABLE  Ell* 

- *')  experimental  study  benthic  DATA:  post-disposal  PHASE  SAMPLES. 

NUMBER  DF  I NOI Vt DUALS/SC. OF  c AC  H SPECIES  COLLFCTEO  AT  STATION  18-3  DN  31  MAR  76 

SllRF  TEMP  SURF  SAL  BOT  TEMP  BOT  SAL  DEPTH  SED  TEMP  TIME  CN  TIME  OFF 


19.0 

25.0  I'T.O 

28  .0 

13.0 

19.0  920 

9*5 

SfOlMENTS: 

30  CM  SANO  ANO 

SHELL  HASH 

OVER  GRAY 

CLAY.  TRACES  OF  BEAUMONT 

Cl  AY. 

SPECIES 


RE  PLICA  TES 

l~  2 3 8~  5 


ADLT  YNG  ADLT  YNC.  AULT  YNG  ADLT  Y NG  AOL  T YNG 


1 

REPLICATES  NOT  ANALYZED 

»***  **** 

2 

LUMBRINERIS  TENUIS 

32 

68 

16 

32 

32 

80 

16 

160 

~ 3 

PHOROMS  ARCH  1 TECTA 

32 

32 

208 

80 

* 

PAGURUS  ANNUL IPES 

16 

80 

16 

5 

NINOE  NIGRIPES 

32 

16 

88 

16 

6 

A“PMARFTF  ACUTIERONS 

32 

16 

32 

32 

7 

SIGAM8RA  WASSI 

88 

88 

8 

AMPfl ISCA  ABOITA 

88 

16 

16 

16 

9 

PI NNI  XA  CRI  ST ATA 

16 

16 

32 

16 

10 

GLYC  INOE  SOL  IT  AR  IA 

16 

16 

32 

1 1 

NOTOMASTUS  LATER  1 CEUS 

88 

16 

12 

DIOPATRA  CUPREA 

88 

16 

13 

GLYCERA  AMERICANA 

16 

32 

16 

1 * 

NERE I S SP 

32 

16 

16 

15 

AGI  AOPHAMUS  VERR1LL1 

16 

16 

32 

16 

MAGEICNA  SP 

16 

32 

17 

SPIOPHANES  BOMB YX 

1 6 

32 

IP 

MEDIO“ASTUS  CAL  1 FDRN IENSI s 

16 

16 

1 9 

ElECTRA  SP  1 COLON  1 ES 1 

16 

16 

20 

CEREBRATUIUS  LACTEUS 

16 

16 

21 

9AI  ANOGLOSSUS 

16 

16 

. 

22 

PSEUDEURYTHDF  AMBICUA 

32 

23 

L ISTR  I EL  l A SP 

32 

2* 

ANEMCNE  (SANO  ENCRUS  TED) 

16 

16 

25 

PRtCNCSPIO  PINNATA 

16 

16 

26 

AR  M ANO 1 A AGILIS 

32 

27 

VITRINELLA  HEL ICCIPEA 

32 

28 

ANCI  STRCSYLLI  S JONFSI 

16 

29 

CLYMENELL  A ZONAL  IS 

16 

30 

NATICA  PUSILLA 

16 

31 

NUCUIANA  CONCENTRICA 

16 

32 

OWFNIA  FUS1F3RMIS 

It 

33 

ME SOCHAE TTPTFRUS  TAYLCRI 

16 

'*  ■—  ~ 

3* 

SIGAMBRA  TENTACULATA 

16 

38 

“AGELONA  ROSEA 

16 

36 

N=  ME  RTF  A (WHITE) 

16 

' " ' “*  - 

37 

AS  PI  COSIPHON  CF  SPEC IOSUS 

16 

3? 

COR OPH IU M LOUISIANUM 

16 

39 

STYLOCHUS  Fll I PTJCUS 

16 

*3 

NEPHTYS  PICTA 

16 

A 1 

CLYMFNELLA  TOROUATA  CAUDA 

16 

*2 

ASYCHIS  ELONGATA 

16 

83 

PALEONOTUS  HE T FPOS ET A 

16 

88 

THARYX  setigera 

16 

TOTAL  N'JMREP  DE  INDIVIDUALS 

280 

160 

868 

256 

896 

368 

192 

288 

L 


TABLE  El  15 

EXPERIMENTAL  STUDY  BENTHIC  DATA:  PC  ST -0 1 SPCSAl  PHASE  SAMPLES. 

NUMBER  OF  INOIV IOUALS/SQ.M.  OF  EACH  SPECIES  COLLECTED  AT  STATION  14-4  ON  31  MAR  76 


SURF  TEMP  SURF  SAL  BfT  TFMP  BCT  SAL  DEPTH  SED  TEMP  TIME  ON  TIME  OFF 


19 

SEO 

.6  25.0  20.0 

IMENTS:  2 CM  OXIOI/FD  NUC 

32. C 15. 

OVER  SOLID  GRAY 

0 19.  0 

CL  AY. 

955 

1010 

SPEC  IE S 

REPLICAT  ES 

l 

2 

3 

5 

A CL  T 

YNC 

AGLT  YNG 

AGLT 

YNG 

AOL  T YNG 

AOL  T 

YNG 

1 

REPLICATES  NOT  ANALYZED 

«**» 

****  **** 

2 

LUMBRINERIS  TFNUIS 

32 

16 

48 

48 

96 

3 

DIOPATRA  CUPREA 

128 

32 

48 

A 

PHOT  IS  SP. 

144 

48 

5 

AMPEL I SC  A A80I TA 

32 

32 

16 

48 

6 

MAGFLONA  SP 

112 

16 

7 

HE “I PHPLI S ELONGATA 

16 

80 

16 

8 

NINDF  N! GRIPES 

48 

32 

16 

9 

M I C ROPHOL I S ATRA 

16 

64 

10 

SIGAMRRA  WASS1 

32 

32 

11 

P INN  1 XA  CR ISTATA 

64 

12 

CLYMENELLA  ZONALIS 

32 

16 

1 3 

AMPITHOF  SP 

32 

14 

CFRiRRATULUS  LACTEUS 

16 

16 

1 5 

NEREIS  SP 

16 

16 

16 

ARICIDEA  SP 

32 

17 

NOTOMASTUS  latericfus 

32 

18 

NUCULANA  C0NCENTR1CA 

16 

19 

PRIONOSPIO  PINNATA 

16 

20 

GYPTIS  VITTATA 

16 

21 

ARMANDIA  AGILIS 

16 

22 

GLYC1N0E  SOLI  TAR  IA 

16 

23 

l FPIDASTHENIA  SP 

16 

24 

PHORONI S ARCH1 TECTA 

16 

*.**■  ~ — 

26 

PECT  INAR  I A GOUl  01  1 

16 

26 

PALFONOTUS  HETFROSETA 

16 

27 

ASYCHIS  ELONGATA 

16 

73 

SCHISTOMFR INGOS  RUOOLPHl 

16 

29 

BALANCGLOSSUS 

1 6 

30 

PERSFPHONA  CRINATA 

16 

31 

NEMFRTEA  (WHITE) 

16 

32 

V!  TRI NF  LL A HFLICCIDEA 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 


54*  128 


400  224 


336  128 


table  El  16 

EXPERIMENTAL  STUDY  SENT  H I C OA  L A : PO  ST -D  I SPO  SA  L PHASE  SAMPLES. 

NU“BFR  OF  1 ND|  VI  OUAl  S/SC. M.  OF  EACH  SPECIES  COLLECTED  AT  STATION  14-5  ON  31  MAR  76 


SURF  TEMO  SURE  SAL 

ROT  T£Mp 

BDT  SAL 

OE  PTH 

SED  IEMP 

TIME  ON 

T IME  OFF 

19. S 25.0 

*0.0 

3?  .0 

1S.0 

19.0 

1 02  S 

loss 

SEDIMENTS?  LAYER  OF 

SANDY  Cl  AY 

WITH  LOTS 

DE  S HE  11 

HASH  OVER 

GRAY  CLAY. 

SPECIES 

REPLICATES 

1 

2 

3 

A 

5 

a m t 

TNG 

AO  l T YNG  ADIT 

Y NG 

ADIT  YNG  ADLT 

YNG 

1 REPLICATES  NnT  ANAIY2F0 

2 P MORON  1 S ARCH  1 TECTA 

! 60 

496 

240 

3 A**PEL  ISCA  ARDIT  A 

94 

, 12 

2 72 

1 44 

224 

A PRIONTSPIP  PINNATA 

16 

64 

176 

32 

32 

S LUMSRINER IS  TENUIS 

32 

48 

48 

48 

32 

80 

6 NEREIS  SP 

16 

16 

16 

80 

144 

7 PHOTI S SP. 

1 12 

96 

S DIOPATRA  CtlPRFA 

15 

64 

16 

80 

9 AGLAOPHAMUS  VERRlllI 

32 

16 

1 fc 

64 

10  PAG UR  US  ANNUL  1 PE S 

32 

16 

80 

11  ANAITIOFS  ERYT HROPHYI  lUS 

16 

32 

32 

16 

16 

12  A-PHARF  te  acutierons 

96 

16 

13  S IGAHBRA  WASSI 

16 

64 

16 

1 A GIYCERA  AMERICANA 

16 

16 

48 

15  TFLLTNA  VEPSICCirR 

16 

16 

48 

16  MAGFLONA  SP 

1 6 

64 

17  CERFBRATULIIS  IACTEUS 

16 

64 

1 B AMP  1 THOE  SP 

15 

|6 

32 

19  S1GAMPRA  TENTACULATa 

32 

16 

20  SPIOPHANFS  bopbyx 

32 

16 

2 1 GL  YC  INOF  SOI  1 TAR  1 A 

16 

1 6 

16 

22  A-phARETE  (EYES) 

48 

23  FUCFRAMIJS  PRAFLCNGUS 

32 

16 

24  ANCISTROSYLL IS  JONFSI 

16 

16 

2 S NFPHTYS  PICTA 

32 

25  BATEA  CAR  THAR  1 NE NSI S 

32 

27  NE-EPTFA  IYELLOM  BANDEOI 

1 6 

16 

— 

28  L F P I DONO  TUS  SUBLEVIS 

16 

16 

29  NOTOMASTUS  l A TERICFUS 

32 

30  COROPHIUM  ACHERUSICUM 

16 

16 

31  PI NN!  XA  CRI  STATA 

16 

16 

32  CLYMENELLA  70NAL1S 

16 

33  LEPTOCMEIRUS  SP. 

16 

34  ANAOARA  TRANSVERSA 

16 

3 S NERFIS  SUCCINFA 

16 

36  NINOE  NIGRIPES 

16 

37  Cl  YMENFl  l A TORQUATA  CAL10A 

16 

3 R WONOCULODES  SP 

16 

39  me r>  I 0 wa  S TUS  C AL  1 F ERM  E NS  IS 

16 

" ** 

. 

40  CIRRATULUS  HEOGPFTH! 

16 

41  NEPHTYS  INC  IS  A 

16 

42  GYPTI  S VI  TTATA 

16 

43  nfopanope  tfxana 

16 

44  WAOElfNA  ROSE  A 

16 

45  THARYX  SETIGERA 

16 

46  AS  YC  H IS  ELONGATA 

16 

47  HEPATUS  FPHFLITICUS 

16 

4 B NEMER  TEA  1 WHI TE 1 

16 

49  M 1 C R 0PH0L I S ATRA 

16 

50  VITRINFLLA  HFLICCIDFA 

16 

SI  PIST  A CR  ISTATA 

16 

TOTAL  NUMBER  of  INDIVIDUALS 

672 

528 

1216 

416 

11  52 

800 

table  e n 7 

■)  EXPERIMENTAL  STUDY  BF'STHIC  DATA:  POST-DISPOSAL  PHASE  SAMPLES. 

NUMBER  OF  INOl VI OUALS/SC. M.  OF  EACH  SPECIES  COLLECTED  AT  STATION  12-1  ON  31  MAR  76 


SURF  TEMP  SURF  SAL  BOX  TEMP  BOT  SAL 


DEPTH  SED  TEMP 


T IMF  ON  T IME  OFF 


SEDIMENTS:  2 CM  OXIDIZED  SILT  OVFR  GRAY  CLAY. 


SPFC  IES 


REPLICATES 


1 RFPLICATES  NOT  ANALYZED 

2 BAL ANOGLOSSUS  

3 NEREIS  SP 

A PI NNI XA  CRI STATA 

5 CFRFBRATULUS  LACTEIIS 

6 MAGELONA  SP 

7 DIOPATRA  CUPRFA 

8 NUCUL ANA  CONCENTRICA 

9 NINOF  NIGRIPES 

10  ARMANDIA  AGILI S 

11  ANCISTROSYll  IS  JONES  I 

12  GLYCERA  AMERICANA 

13  LUMBRINFRIS  TENUIS 

14  POLYDORA  SOC I AL  IS 

15  GLYC I NDF  SOLI  TAR! A 

16  ASYCHIS  ELONGATA 

17  STHENELAIS  BOA 

ie  sigambra  tfntaculata 

19  S IGAMPR  A WASS I 

20  ABRA  AEQUALIS 

21  NOTOMASTUS  IATERICFUS 

22  ANA1TIDES  FRYT HROPHYLLUS 

23  STYLOCHUS  FLLI PTI CUS 

24  VOIVULELLA  TE  XA  SI  ANA 

25  HEMIPHDLIS  ELONGATA 

26  AMPE  LI SCA  AAOI TA 

27  NASSARUJS  ACUTUS 

28  NFMFRTFA  lYELlOH  BANDEO) 

29  PRIONOSPIO  PINNATA 

30  AMPHARETE  (EYESI 

31  PUNOOACTIS  TEXFNSIS 

32  TELL  I NA  VERSICOLOR 


ADLT  Y NC, 

ADLT 

YNG 

ADLT  YNG 

ADLT  YNG 

*♦** 

32 

* * * * * * * * 

224 

32 

96 

16 

32 



32 





32 

16 

16  16 


TOTAL  NUM8FR  OF  INDIVIDUALS 


160  112 


480  368 


TABLE  El  1 8 

EXPERIMENTAL  STUDY  BENTHIC  DATA:  POST -0  IS  POS  AL  PHASE  SAMPLFS. 


NUMBER  OF  INDIVIDUAL  S.25Q.  M.  OF 

FACH  SPECIES  COLLECTED  AT 

STATION  12 

-2  ON  31  MAR 

76 

„ ^ 

SURF 

TEMP  SURF  SAL  BOT  TEMP 

BOT  SAL 

DEPTH  SED  TEMP 

TIME 

ON  TIME  OFF 

20. 

0 25.  0 20.0 

32  .0 

13.0  20.0 

1310 

1335 

SEDIMENTS:  SANDY  MUD  OVER  GRAY 

CLAY.  SOME  SHFLL  HASH. 

SPECIES 

REPL  ICATES 

1 

2 

3 

9 

5 

~ 

ADLT 

YNG  ADLT  YNG 

ADLT 

YNG 

ADLT  YNG 

ADLT 

YNG 

1 

REPLICATES  NOT  ANALYZED 

****  ft*** 

****  **** 

2 

RAI ANCGLOSSUS 

192 

199 

3 

LUM3RINERI S TENUI S 

16 

98 

32 

32 

16 

128 

4 

MAGELONA  SP 

69 

199 

5 

NINOE  NIGRIPES 

16 

98 

16 

16 

80 

6 

CERERPATULUS  LACTEUS 

16 

32 

32 

58 

16 

7 

DICPATRA  CUPREA 

16 

69 

16 

16 

8 

GLYCIKOE  SOLITARIA 

69 

16 

9 

P HURON  I S ARCHI  TECTA 

16 

16 

58 

10 

PINNIXA  CRISTATA 

16 

69 

ll 

NE RF  I S SP 

80 

12 

PRIONOSP  10  P INNATA 

16 

16 

16 

16 

13 

ASYCHIS  FLONGATA 

32 

16 

1 A 

MEOIOMASTUS  californiensi s 

58 

15 

nuculana  concenirica 

16 

32 

16 

GLYCERA  AMERICANA 

16 

16 

17 

HFMIPHOLIS  elongata 

16 

16 

18 

SIGAMPRA  MASS  I 

16 

16 

19 

LE  °I DCNOTUS  SUBLEVIS 

16 

16 

20 

MICROPHOl  IS  ATRA 

16 

16 

21 

COSSURA  DELTA 

16 

16 

22 

NFREIS  succinea 

32 

23 

SIGAMBRA  TENTACULATA 

16 

2 A 

NFPHTYS  PICTA 

16 

25 

AMPHARETE  acutifrqns 

16 

26 

L ISTRIELLA  SP 

16 

27 

E L c C TKA  SP  (COLCNIFS) 

16 

28 

AMPEL  ISCA  A9DI TA 

16 

29 

AGLAOPHAMUS  verr ILL  I 

16 

30 

NFMERTEA  (YELIOx  t PURPLE) 

16 

31 

AMPHARETE  (EYES) 

16 

32 

BA  TEA  CAPTHAR! NFNSIS 

16 

33 

BUNOOACTIS  TEXENSIS 

16 

3 A 

CLYMENELLA  ZONALIS 

16 

35 

LE  PI  0 A STHF  NT  A SP 

16 

36 

poecilochaetus  johnsoni 

16 

37 

automate  evermanni 

16 

39 

giant  spepm 

16 

39 

NEMERTEA  (WHITE) 

16 

TOTAL  NUMBER  D*  INDIVIDUALS 


336  532 


30 A 250 


592  368 


TABLE  El  19 

F XPFRI  UCNTAL  STUDY  PFNTH1 C DATA:  POST -C I S PCS  AL  PMAS F SAMPLES. 

NUMBER  OF  INDI VIOUALS/SO.M.  OF  EACH  SPECIES  CCLLFC1EO  AT  STATION  12-3  ON  31  MAR  76 
SURF  TEMP  SURF  SAL  BOT  TEMP  BOT  SAL  DEPTH  SED  TEMP  TIME  ON  T I “E  OFF 

20.0  2 S.  0 19.5  32.0  13.0  20.0  1255  1305 


SEDIMENTS:  HARD  SAND  AND  SHELL  HASH  WITH  SOME  GRAY  CLAY. 


SPECIES 

REPL  ICATFS 

1 

2 

3 

5 

5 



ADLT 

YNG 

ADLT  YNG 

AOL  T 

YNG 

ADLT  YNG 

ADLT 

YNG 

1 

REPLICATES  NOT  ANALYZED 

***«  **** 

***#  **** 

2 

SPIOPHANES  BOMBYX 

385 

2305 

720 

1056 

565 

1265 

3 

NFMA  TOOA 

192 

1588 

225 

128 

58 

4 

ANAITIDFS  EPYTHROPHYLLUS 

I 12 

16 

80 

128 

128 

5 

MEOICWASTUS  cal ifcpni ens is 

225 

128 

6 

PHORONI S ARCH! TECTA 

58' 

80 

176 

7 

NFPEIS  SP 

58 

32 

155 

58 

B 

PRI  ONCSPI  0 PI  N N A T A 

65 

32 

32 

58 

58 

9 

AGIAOPHAMOS  VERRULI 

32 

96 

58 

16 

10 

COROPHIIIM  AC  HE  RIJS  I CUM 

96 

80 

1 1 

NFMCRTFA  1 Yc  LLCW  BANDED) 

64 

80 

32 

12 

AMPFLISCA  ABDITA 

16 

32 

32 

32 

32 

13 

LU“RRINERIS  TENUIS 

16 

32 

16 

80 

15 

GLYCFRA  AMERICANA 

16 

16 

65 

32 

15 

MAGFLONA  SP 

80 

32 

16 

NEMFRTFA  (WHITE) 

58 

58 

16 

17 

PAGURUS  ANNUL! PE S 

16 

16 

58 

32 

18 

ABRA  A EQUAL  IS 

65 

16 

19 

TFLLINA  VFRSICOLCR 

58 

32 

20 

NEPHTYS  PICTA 

16 

65 

21 

notcmastus  latericeus 

16 

“ 

16 

16 

16 

22 

fuceramus  PR  a c longus 

65 

23 

AM  PH  I POD Ar  UN  ID 

65 

25 

NEPHTYS  MAGELLANICA 

- . 

65 

25 

AMPHARETE  IEYFS) 

32 

16 

26 

OGYR IOFS  L IM  ICOL A 

32 

16 

27 

AMPHARFTE  acutifrcns 

16 

16 

16 

28 

SIGAHBRA  TFNTAC'JLATA 

16 

16 

29 

NOTCMASTUS  HEMIPOOUS 

16 

30 

CLYTIA  CORONATA  (CCLDNIFS) 

16 

31 

ST  YLOCH'JS  ELL  1PT  ICUS 

16 

32 

PERSEPHONA  CRINATA 

16 

33 

MAGELONA  ROSEA 

16 

35 

CREPIDULA  FORNICATA 

16 

35 

PINNI XA  CR! STATA 

16 

36 

PRIONOSPIO  HETPROBRANCH! A 

16 

37 

THARYX  SET IGERA 

16 

38 

EDWARDS! A SP 

16 

39 

ARICICEA  SP 

16 

50 

SIGA«?RA  WASSI 

16 

51 

BRANCHIOSTOMA  CARIBAEUM 

_ 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

1376 

2832 

2955 

1 85  0 

1296 

1776 

r X p r p I M FNT  AL  STUOY  BENTHIC  DATA:  PO  ST-D  I SPO  SA  L PHASE  SAMPLES. 

Nij-BFR  TIE  I NO  I VI  DUALS/SC.  M.  OF  EACH  SPECIFS  COLLECTED  AT  STATION  1 2-6  ON  31  MAR  76 
SURF  TFMP  SURF  SAL  BOT  TEMP  BOT  SAL  DEPTH  SED  TEMP  TIME  ON  TIME  OFF 

20.0  2 5.0  20.0  32.0  13.0  20.0  ~ 1210  1260 

SEDIMFNTS:  2 CM  OXIDIZED  MUOOY  BRAY  CLAY.  SCME  LARGE  SHELL. 

SPECIES  REPLICATES 

1 2 3 ~A  5 


AOLT 

1 60 

YNG 

AD  L T 

YNG 

***♦ 

AOLT 

YNG 

AOLT  YNG 

AOLT 

YNG 

1 

2 

REPLICATES  NOT  ANALYZEO 
MAGEL0NA  SP 

****  **** 

66 

3 

B A L A NCGLOSSUS 

80 

32 

* 

A“OEL!SCA  AB01TA 

16 

68 

32 

5 

ARMANOI A agil IS 

32 

16 

32 

6 

ANCISTROSYLLIS  JONES  I 

66 

7 

CEREBRATULUS  LACTEUS 

16 

68 

8 

CLYMENFLL  A ZONAL  IS 

16 

68 

9 

GLYCINDE  SOLITARIA 

16 

16 

32 

10 

SIGAMBRA  WASSI 

16 

68 

1 1 

NINOE  NIGRIPES 

66 

12 

DI OPATRA  CUPREA 

16 

32 

13 

NEREIS  SP 

68 

16 

NOTCMASTUS  latfriceus 

16 

16 

16 

16 

PRIONOSPIO  PINNATA 

16 

32 

16 

LUMBRINERIS  TFIVUIS 

32 

16 

l 7 

MF0 I CWASTUS  cal  I fcrn I ens is 

16 

16 

18 

P INN  1 XA  CR1  STA  TA 

32 

19 

V ITR INELLA  HEL I CO  IDEA 

16 

16 

20 

ABRA  AEOUALIS 

16 

16 

21 

COSSURA  DELTA 

16 

22 

nassarius  acutus 

16 

23 

A SYCHI S ELONGA  TA 

16 

26 

BAT  EA  CART  HAR  INENS  IS 

16 

25 

GLYCERA  AMERICANA 

16 

26 

stheneiais  BOA 

16 

27 

OGYRIDFS  LIMICOLA 

16 

28 

xanthidae 

16 

29 

NFOhTYS  1NCISA 

16 

30 

VOLVULELLA  TEXA.  I AN  A 

16 

31 

EUCERAMUS  PRAFLONGUS 

16 

32 

T w ARY X SET  IGERA 

16 

TOTAL  NU“BER  of  individuals 


632 


256 


128  32 


696  112 


TABLE  El  2 1 

EXPERIMENTAL  STUDY  BENTHIC  DATA:  POST -D I S PQS AL  PHASE  SAMPLES. 

NUMBER  OF  INDIVIDUALS/SQ.M.  OF  EACH  SPLCIES  COLLECTED  AT  STATION  12-5  CN  31  MAR  76 
SURE  TEMP  SURF  SAL  BOT  TEMP  BOT  SAL  CEPTH  SED  TEMP  TIME  ON  TIME  OFF 

20.0  2 5.0  20.0  32. C 13.0  20.0  U10~~  1145 

SEDIMENTS:  2 CM  OXIDIZED  SANDY  MUD  OVER  SANDY  CLAY.  LITTLE  SHELL  HA SH^  

SPECIES  REPL ICATES 

“1  2 US  A 5 


AOLT 

yng 

ACL  T YNG 

AOLT 

YNG 

AOLT 

YNG 

AOLT 

YNG 

1 

REPL  ICATES  NOT  ANALYZED 

**$* 

**** 

2 

BAL AN COLOSSUS 

480 

2048 

400 

3 

L IIMBR  I NER  I S TENUIS 

64 

32 

112 

160 

4 

NERFIS  SP 

48 

48 

1 12 

48 

5 

PTNNI XA  CRI STATA 

4 8 

16 

176 

6 

MAGELONA  SP 

32 

128 

64 

7 

CEREBRATUL1IS  LACTEUS 

32 

16 

32 

80 

8 

ASYCHI S ELnNGATA 

80 

48 

9 

ARMANDI A AGIL IS 

16 

48 

16 

32 

10 

AMPELISCA  ABDITA 

32 

16 

32 

11 

clymenella  zonalis 

16 

48 

12 

GLYCERA  AMERICANA 

16 

16 

16 

13 

PRICNCSPIG  PINNATA 

16 

16 

14 

SIGAM3PA  WASSI 

16 

16 

15 

NATICA  PUSILLA 

32 

16 

NEMERTCA  (YELLOW  BANDEC1 

32 

17 

S to  AM  MR  A TFNTAC'JLATA 

32 

18 

GLYCINOE  SOL  IT  ARIA 

32 

19 

PH0T1S  SP. 

16 

20 

MEDIO“ASTUS  cal  iforn iemsis 

16 

21 

POLYCCON  TE  S LUPINA 

16 

22 

SINUM  MACULATUM 

16 

23 

HEMIPHOLIS  elongata 

16 

24 

NUCULANA  CONCE  NT  RICA 

16 

25 

MAGELONA  RnSEA 

16 

26 

STYLCCHUS  ELLIPTICUS 

16 

27 

NF  ME  R TE  A (WHITE) 

' 16 

28 

AMPITHOE  SP 

16 

29 

AGLACFHAMUS  VERRILLI 

16 

30 

ANCI  STROSYLLI  S JONE  SI 

16 

31 

LEPIOASTHEN IA  SP 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 


144  672 


560  2288 


448 


896 


TABLF  E 1 22 

FXPFRIMENTAL  STUDY  BFK.THIC  TATA:  PCST -r  I S PCS  AL  PHASE  SAMPLES. 

NUMBER  DF  INDI  V IDUAL  S/SQ  .M.  OF  FACH  SPECIFS  CCLLECTEO  AT  STATION  27-1  ON  l APR  76 


SURF  TEMP  SURF  SAL 

boy  temp 

BCT  SAL 

OE  PTH 

SEO  TEMP 

TIME  ON 

TIME  OFF 

20.0  “25.0 

“ IS.  5 

32.  C 

12.0 

20.0 

1 100 

1130 

SFOIMENTS:  2 CM  OXIOI2FD  MUD  OVER  MUDDY  GRAY  CLAY. 


SPECIFS 

RE  PL  ICAT  ES 

1 

2 

3 

4 

5 

— 

AOLT 

YNG 

ADIT  YNG 

ADL  T 

YNG 

AOLT  YNG 

ADLT 

YNG 

1 

REPLICATES  NOT  AN  «l  YZ  ED 

****  **** 

♦ *** 

2 

DIDPATRA  CUPRFA 

96 

32 

160 

16 

3 

NFREI S SP 

16 

IAA 

16 

A 

CEREBRATULUS  LACTFUS 

32 

16 

6A 

32 

5 

LU-SRINERIS  TENUIS 

32 

80 

32 

6 

MAGELONA  SP 

16 

80 

A8 

7 

HEMIPHOLIS  ELONGATA 

80 

16 

8 

PI NNI XA  CRI STATA 

A8 

16 

9 

SIGAM8RA  WASSI 

32 

32 

10 

BAl ANCGLOSSUS 

A 8 

16 

I 1 

SIGAMBPA  tfntaculata 

16 

16 

12 

ME  0 1 DMAS  TUS  C AL  I FOPN I FN S I S 

16 

13 

NEMFRTEA  (YELLOW  BANDED) 

16 

1 A 

N I NOE  N 1 GR 1 P E S 

16 

15 

NOT  OM  AST  US  LATERICEUS 

16 

16 

CALLIANASSA  LATISPINA 

16 

1 7 

NFREIS  SUCCINEA 

16 

IB 

ASYCHIS  FLONGATA 

16 

is 

COR0PH1UM  ACHERUSICUM 

16 

TOTAL  NUMBFR  OF  INDIVIDUALS 

176 

32 



22A 

1 92 

- 

592 

IAA 

TABLE  E123 

EXPERIMENTAL  STUDY  PENT  HI C DATA:  POST-DISPOSAL  PHASE  SAMPLES. 

NUMBER  OF  I NPI  VIDUAL  S/SQ.  M.  OF  FACH  SPECIES  COLLECT  EO  AT  STATION  27-2  ON  1 APR  76 


SURF  TEMP  SURF  SAL  UOT  TEMP  ROT  SAL  DEPTH  SED  TEMP 
20.0  25.0  20.0  32.0  12.0  20.0 


TIME  ON  TIME  OFF 
1025  1055 


SEDIMENTS:  2 CM  OXIDIZFD  MUD  OVER  GRAY  CLAY.  SCME  BIG  SHELL. 

SPECIES  REPLICATES 


1 

YNG 

2 

ADLT  YNG 

****  «*** 

3 

4 

ADLT 



adlt 

ADLT 

144 

YNG 

ADLT  YNG 

1 

2 

REPLICATES  NOT  ANALYZED 

BAL  ANOGLOSSUS 

*♦**  *#** 

3 

LUMSRINERIS  TFNUIS 

64 

64 

4 

MAGELONA  SP 

32 

48 

16 

5 

DIOPATRA  CUPREA 

32 

80 

b 

GLYC1N0F  S<UI  T ARIA 

48 

32 

7 

NEREIS  SP 

48 

16 

16 

8 

SIGAMRRA  WASS  I 

16 

32 

16 

9 

LF PIDASTHFNI  A SP 

32 

16 

10 

CERFRRATULUS  LACTFUS 

16 

16 

16 

11 

PINNIXA  CRISTAT4 

32 

12 

CL  YMENELLA  ZONAL! S 

16 

16 

13 

HEMIPHOL IS  ELONGATA 

32 

14 

ASYC.HIS  ELONGATA 

16 

15 

PARANTHUS  RAPIF0RM1S 

16 

16 

NtPMTYS  INCISA 

16 

17 

COSSURA  DFLTA 

16 

18 

NINOE  NIGRIPFS 

16 

1 9 

S I GAMPRA  TENT  ACUL AT  A 

16 

20 

SPI PCHAF TDPTEPUS  CCLLATUS 

16 

21 

P0LY09RA  SnCI  AL I S 

16 

22 

GYPT  IS  VUT  AT  A 

16 

23 

EIJCERAMIJS  PRAFLCAGUS 

16 

24 

PAO'JRUS  ANNUL  IPES 

- _ 

16 

25 

polyooontfs  lupina 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 


96  20  8 


368 


176 


240 


TAB  LF  E 1 24 

EX°  ER  I MEN  T AL  ST'JOY  BFUTHIC  OATA:  PO ST-0 I SPCSA L PHASE  SAMPLES. 

N'JM“E«  OF  INOIV IOUALS/SO.M.  OF  FACH  SPECIES  COLLECTED  AT  STATION  27-3  ON  1 APR  76 


SUSP  TCMP  SURF  SAL  BOT  TEMP  POT 

SAL 

CEPTH  S ED  T EMP 

T INE  ON  T IME  OFF 

21  .0  25.0  19.5  32 

. 0 

13.0  20.0 

845  920 

SEDIMENTS:  2 CM  OXIOIZFO  MUO  OVFR 

GRAY 

CLAY  . 





— 

S°  EC IFS 

REPLICATES 

1 

3 4~ 

5 

ADLT 

YNG  ADLT  YNG 

ADLT  YNG  ADLT  YNG 

ADLT 

YNG 

1 REPLICATES  NOT  ANALYZED 

**«*  »*«* 

*»•*  »«** 

2 01 OPATRA  CUPRFA 

16 

64 

96 

3 L'lMRRINERIS  TENUIS 

32 

48 

96 

A PAGELONA  SP 

80 

32 

5 P INNI  XA  CP  I STA  TA 

16 

64 

6 CEREBRATUL'JS  LACTFUS 

32 

32 

16 

7 CLY-FNELLA  ZONALIS 

16 

16 

16 

8 NERE I S SP 

16 

32 

9 S I GA-BRA  MASS  I 

16 

32 

10  BALAN COLOSSUS 

48 

11  “EOIOMASTIJS  CAL  IFORN  IFNSIS 

32 

12  GLYCERA  A“ERICANA 

16 

13  NUCULANA  CONCENTRICA 

16 

14  PRIONOSPIO  PINNATA 

16 

16  “AGFLCNA  RnSE  A 

16 

16  POL  YOORA  SOC I A L I S 

16 

17  GLYCINDE  SOL  IT  ARIA 

16 

IB  A MPC  LI  SC  A ABOITA 

16 

19  ANCISTRQSYLLI S JONFSI 

16 

20  NINCE  NIGRIPES 

16 

21  ASYCHIS  ELONGATA 

16 

22  ST  HENEL  AIS  BOA 

16 

23  PS  EU DC POL YOORA  SP 

- 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

128 

48 

112  64 

352 

336 

— — — 


TABLE  E 1 25 

EXPERIMENTAL  STUDY  BENTHIC  DATA:  POST-DISPOSAL  PHASE  SAMPLES. 

NUMBER  OF  INDIV  IOUALS/SO.M.  OF  EACH  SPECIES  COLLECTED  AT  STATION  27-4  ON  1 APR  76 


SURP 

TEMP  SURF  SAL  BOT  T f HP 

BOT  SAL 

DEPTH  sed  t emp 

TIME 

ON  TIME  OFF 

20. 

,0  25.0  20.0 

32.0 

13.0  20.0 

I 055 

1017 

SEDIMENTS:  2 CM  OXIDIZF1D  SILT 

OVER  FIRM  GRAY  CLAY. 

— 

SPECIES 

REPLICATES 

1 

2 

3 

A 

5 

— 

ACLT 

YNG  A DLT  YNG 

A DLT 

YNG 

ADIT  YNG 

ADL  T 

YNG 

1 

REPLICATES  NOT  ANALYZED 

+ ***  * * <1  * 

****  **** 

2 

LUM8RINERIS  TFNUIS 

30 

64 

64 

112 

3 

8 AL  ANOGL  OSSUS 

t6 

l 76 

6 A 

A 

MAGELONA  SP 

64 

96 

96 

S 

AMPEL  I SCA  A 9 0 1 TA 

16 

64 

96 

6 

SIGAMRRA  TFNTACULATA 

16 

16 

BO 

32 

7 

DIHPATPA  CUPRFA 

48 

16 

16 

48 

B 

GIYCFRA  AMERICANA 

64 

16 

16 

32 

9 

N1N0F  NIGRIPES 

48 

16 

48 

16 

10 

PHOTI  S SP. 

96 

1 1 

CEREBRATULUS  LACTEITS 

32 

16 

48 

12 

ARMANDIA  AG  I L IS 

80 

16 

13 

SIGA“9RA  wassi 

48 

16 

14 

AMPHIPODA,  UN  ID 

64 

IS 

NPREfS  SP 

16 

16 

16 

16 

PR  I ONOSP I 0 PINNATA 

16 

16 

16 

17 

STHENELAIS  BOA 

32 

16 

IB 

PINNIXA  CRISTATA 

16 

16 

10 

ASYCHIS  ELONGATA 

' 

16 

16 

20 

S P IOCFAETOPTERUS  OCULATUS 

16 

16 

21 

HP “i pholI S ELPNGAT A 

16 

22 

NFRFIS  succinea 

16 

23 

OWEMA  FUSIFORMIS 

16 

24 

AMOHARETE  ACUTIFRCNS 

16 

25 

eAT  EA  CARTHAR INENS IS 

16 

26 

HICROPHOLIS  ATRA 

16 

27 

lfpidasthenia  SP 

16 

28 

GIANT  SPERM 

16 

2«» 

VOLVULELLA  TE  X AS  I ANA 

16 

30 

GLYCINOE  SOI  I TAR  I A 

16 

31 

PHASCOL  ION  STROMB I 

16 

32 

MAGELCNA  rosea 

16 

33 

POLY DOR  A SOCIAL  IS 

16 

TOTAL  NU“BER  OF  INDIVIDUALS 

560 

160 

384 

528 

480 

288 

TABtE  El  26 

f XPFR  I me  NTAL  STUDY  eFNTHIC  CATA:  PCST -0  IS  POS  AL  PHASE  SAMPLES. 

NU-9FR  OF  INDIVIDUALS/SQ.M.  OF  FACH  SPECIES  CCLLECTED  AT  STATION  27-5  ON  1 APR  76 
SURF  TEMP  SURF  SAL  eOT  TEMP  BOT  SAL  DEPTH  SED  TEMP  TIME  ON  TIME  OFF 

20.0  25.0  19.5  ~ 32 .0  13.0  19.5  925  950 

SEDIMENTS:  2 CM  OXIOIZED  MUO  OVER  MUDDY  GRAY  CLAY.  MUCH  LARGE  SHELL. 


SPECIES  RFPL  ICATES 


i 

ADLT 

YNG 

2 

ADLT  YNG 

3 

ADLT 

YNG 

5 

ADLT  YNG 

5 

ADLT 

YNG 

1 

REPLICATES  NOT  ANALYZED 

♦ ***  **** 

****  **** 

2 

MAGELONA  sp 

96 

32 

58 

3 

CFRF  BRATUL  US  LACTEUS 

16 

16 

16 

32 

58 

4 

DIOPATRA  CUPREA 

32 

32 

16 

16 

5 

LU“3RINFRIS  TFNUIS 

16 

32 

58 

6 

N'JCULANA  CONCENTRICA 

58 

16 

7 

HEMIPHOLIS  ELONGATA 

16 

16 

16 

fl 

PI  NNT XA  CRI STATA 

32 

16 

9 

SIGAMBRA  TENT AC U LATA 

32 

16 

10 

AMPELISCA  ABDITA 

16 

32 

11 

NEREIS  SP 

16 

16 

12 

CORQPHIUM  ACHERLSICUM 

32 

13 

NATICA  PUSILLA 

16 

15 

NEREIS  SUCCINFA 

16 

1 5 

PR ICNOSP 10  P INNAT A 

16 

16 

MAGELCN4  ROSEA 

16 

1 7 

CLYMENEILA  zonalis 

16 

1 9 

C0SSURA  OELTA 

16 

19 

A SYCHI S ELONGATA 

16 

20 

NEPHTYS  PICTA 

16 

21 

°OECI LOCHAFTUS  JCHNSONI 

16 

22 

NE  mer  TFA  ( WHl  TE) 

16 

23 

ANC  ISTROSYLL IS  JONFS  I 

16 

25 

GLYCERA  AMERICANA 

16 

25 

GLYCINDE  SOL  I TAR I A 

16 

26 

4RM  AN 0 1 A AGIL  IS 

16 

27 

LI STRIELLA  SP 

16 

225 


TOTAL  NUMBER  OF  INDIVIDUALS 


250  128 


32 


225 


208 


TABLE  E 1 27 

EXPERIMENTAL  STUDY  BFNfTHlC  DATA:  POST-DISPOSAL  PHASE  SAMPLES. 

NU“R  E R OF  INDI  VI  DUALS/'S  0.  M.  OF  EACH  SPECIES  COLLECTED  AT  STATION  2-1  ON  24  MAY  76 


SURF  TEMP  SURF 

SAL  BOH  TEMP 

BOT  SAL 

DE  P TH 

SED  TEMP  T I ME  ON 

T IME  OFF 

26.5  23.0 

274.5 

30  .0 

10.0 

24.5 

1550 

1630 

SrOIMENTS:  2 CM 

OXIOIZ’TD  SILT 

OVER  SANO. 

SCME 

BEAUMONT 

Cl  AY. 

SPECIES 

REPLICATES 

1 

2 

3 

4 

ADLT 

yng 

ADLT 

YNG 

ADLT 

YNG 

ADLT 

YNG 

ADLT 

YNG 

1 

SPI 0 PH A NFS  BOMBYX 

160 

64 

16 

624 

432 

128 

80 

2 

PRIONOSPIO  OAY I 

144 

128 

288 

64 

176 

3 

MEDI  CMASTUS  CAL  IFC>RNIENS  IS 

BO 

96 

112 

80 

144 

4 

PRIONOSPIO  PINNATE 

224 

80 

128 

48 

5 

NEMERTEA  (YELLOW  BONDED) 

16 

32 

112 

32 

1 6 

48 

16 

6 

OXYURCSTYLI  S SALI  N.'OI 

128 

32 

16 

16 

48 

7 

MAOELONA  SP 

48 

64 

64 

64 

8 

SCOLEPSIS  SQUAMAT* 

16 

80 

16 

64 

16 

9 

MAGELCNA  riojai 

144 

32 

10 

NEPHTYS  P ICTA 

64 

32 

48 

32 

1 I 

NE  R E IS  SP 

16 

16 

32 

96 

12 

GLYCINOE  SOL  1 TARI A 

16 

64 

64 

16 

1 3 

ABRA  AFQIIAl  IS 

16 

32 

32 

32 

14 

P SEUDOPOLYnORA  SP 

80 

32 

15 

ANA  I TIDES  FRY  THR  OP'M  YL  L US 

16 

48 

16 

16 

16 

GIYCERA  AMERICANA 

16 

16 

48 

17 

NASSARIUS  ACUTUS 

64 

16 

IB 

NEREIS  SUCCINFA 

16 

32 

16 

1 9 

PAGURUS  ANNUL IPFS 

16 

16 

16 

16 

20 

TELL  I N A VERSICOLOR 

48 

16 

21 

CEREBRATUIUS  LACTFUS 

1 6 

16 

16 

22 

TH4RYX  SET1GERA 

16 

16 

16 

23 

BATEA  CARTHAR INENSI S 

16 

32 

24 

AGLACPHAMUS  VFRRILLI 

16 

25 

AMOELISCA  A80ITA 

16 

16 

26 

HEMIPHOLIS  ELONCATA 

16 

16 

27 

COOOPHIUM  ACHE RU  S 1 CUM 

16 

16 

28 

CREPIDULA  PI  ANA 

32 

29 

NAT  IC  A PUS  ILL  A 

l 6 

16 

30 

NEMERTEA  (YELLOW  C PURPLE! 

16 

16 

31 

El ASMOPUS  PAPAX 

32 

32 

POIYOOP A SOCI AL IS 

16 

16 

33 

SOLFN  VI  RIPI  S 

32 

34 

L'.lMgR  INER  IS  TENUIS 

16 

16 

35 

ARGISSA  AGMAT I PES 

16 

36 

MONOCULODES  SP 

16 

37 

OGYRIOFS  L IMICOLA 

16 

38 

Nr  ME  R TE  A (WHITE) 

16 

39 

CLYTIA  CORONATA  (COLONIES! 

16 

40 

PAGURUS  POLL  ICAR  IS 

16 

41 

SIGA  M8R A TFNTACULATA 

16 

4? 

stylochus  fll  ipt ICIJS 

16 

43 

MULINIA  LATFRALIS 

16 

44 

Mc  RCENAR 1 A MERCFNARIA 

16 

45 

GYPTIS  VITTATA 

16 

46 

anadara  transversa 

16 

47 

n IOPA  T°  A CUPR  F A 

16 

48 

L ISTR  IELL  A SP 

16 

49 

SC  OLOPLCS  (LEOOAMUS)  RUBRA 

16 

50 

PARANTHUS  RAPIFORMIS 

- 

16 

51 

P INN  IX  A CRIST  AT  A 

16 

52 

MAGELCNA  ROSEA 

16 

TOTAL  NUMRFR  OF  INDIVIDUALS 

1 COS 

544 

4 64 

480 

352 

192 

1440 

816 

932 

224 

T ABIE  E 1 28 

FXPFRINENTAl  STUDY  BENTHIC  CATA:  POST -01 S PCS AL  PHASE  SAMPLES. 

NUMBER  OF  IND1V IOUAL S/SQ.M.  OF  EACH  SPECIES  COLIFCTEO  AT  STATION  2-2  ON  2A  NAY  76 


SURF  TEMP  SURF  SAL  BCT  TEMP  BCT  SAL  CEPTH  SED  TEMP  TIMF  ON  TIME  OFF 


26.0  23.0  2A.0  "31 

. C 

10.0  2A.5 

1515 

1 5 AO 

SFDIMENTS:  2 CM  OXIDIZED  MUD  OVER 

10  ' 

CM  MUDDY  SAND  OVFR 

HARD  SAND 

— 

— 

— 



SPECIFS 

RE  PL  ICATES 

1 2 

3 

A 

5 

ADLT 

YNG  ADLT  YN  G 

ADLT  YNG 

ADLT  YNG 

ADLT 

YNG 

1 RFPL  ICATES  NOT  ANALYZED 

****  **** 

****  ♦ 

2 PR  I ONCSP I 0 PINNATA 

96 

32 

368  80 

288 

6A 

3 GL  YC INDE  SOLI TARI A 

112 

16  22  A 

80 

A MAGELONA  SP 

12B 

208 

5 OXYURCSTYLIS  SAL1NCI 

112 

AS 

6A 

6 BAl ANOGLOSSUS 

80 

112 

7 LUM9RINFRIS  TFNUIS 

16 

A 8 

16 

16 

16 

R NE  MS  R TF  A (YELLOW  BANDED) 

6A 

32 

16 

9 COSSURA  DELTA 

16 

16 

A8 

10  NEREIS  SP 

32 

32 

11  SIGAMBRA  TFNTACULATA 

32 

32 

12  AMOFL  ISCA  ABO  IT  A 

A 8 

16 

13  C E RE  8 R A TUIUS  LACTEUS 

16 

32 

1 A 0 1 0° A TR  A CUPRFA 

32 

16 

IS  MFOIO“ASTUS  CALIF  CRN  I ENS I S 

32 

16  SIGAMRP.A  WASSI 

32 

17  COROPHIUM  ACHERUSICUM 

32 

18  GLYCERA  AMFRICANA 

16  16 

19  PRIONOSPIO  CIRRIFERA 

32 

20  SP  IOC  ARC  INIIS  LOBATUS 

32 

21  ANACHI S OBESA 

16 

22  ANC  ISTROSYLL I S JONFSI 

16 

23  ANADARA  TRANSVERSA 

16 

2 A NASSARI US  ACUTUS 

16 

25  NEREIS  SUCCINEA 

16 

26  PINNIXA  CRISTATA 

16 

27  STYLOCHUS  ELLIPTICUS 

16 

29  AR1CI0EA  SP 

16 

29  AMPHARETF  (EYES) 

16 

30  PAGURUS  ANNUL  I PE  S 

16 

31  SOU  I L L A EMPUSA 

16 

32  OWFNIA  FUSIFORMIS 

16 

33  PSE'JDEURYTHOE  AMBIGUA 

16 

3A  ABRA  AFQUALIS 

16 

35  STHFNE1  AI S BOA 

16 

36  ARMANOIA  AGIL IS 

16 

37  MIC  ROPHOL I S ATRA 

16 

38  AMP I THOE  SP 

16 

39  STENOTHOE  SP 

16 

TOTAL  NU“BER  OF  INDIVIDUALS 

720 

336 

A96  A96 

736 

A16 

TA8LE  E 1 29 

EXPERIMENTAL  STUDY  BENTHIC  CAT*:  POST-DISPOSAL  PHASE  SAMPLES. 

NUM9EP  OF  1NDIVIOUALS/SQ.M.  OF  FACH  SPECIES  CCLLECTFD  AT  STATION  2-3  ON  26  MAY  76 
SURF  TEMP  SURF  SAL  BCT  TEMP  BCT  SAL  CEPTH  SED  TEMP  TIME  ON  TIME  OFF 

26.5  25.0  26.0  29.C  10. 0 25 .5  1660  1510 

SEDIMENTS:  HARD  SAND  WITH  LITTLF  HUO 


SPECIES  REPLICATES 


1 

2 

3 

A 

5 

ADLT 

yng 

ADLT  YNG 

AOLT 

YNG 

AOLT  YNG 

AOLT 

YNG 

l 

REPLICATFS  NOT  ANALYZED 

**♦*  **** 

***%  **** 

2 

MEOIP"ASTUS  CAL  I FORM IENS IS 

256 

160 

3 

GIYCINOE  SOL  I TAR! A 

68 

66 

192 

4 

PRIONOSPIO  PINNATA 

66 

16 

16 

112 

32 

5 

OXYURCSTYLIS  SALINOI 

66 

160 

6 

Gl  YCEP.A  AMERICANA 

208 

7 

MAGELONA  SP 

32 

16 

166 

8 

Nc  RE  I S SP 

32 

68 

112 

9 

L UM9R INER I S TENUIS 

16 

80 

16 

6*. 

10 

NE “F  RT  E A (YELLOW  BANDED) 

16 

128 

11 

9 A L A NOG  LOSSUS 

16 

80 

12 

SIGAMPRA  TFNTACULATA 

80 

16 

13 

NE«ERTEA  (WHITE) 

32 

68 

16 

SPinPHANES  BOMBYX 

16 

32 

16 

15 

THARYX  SET (GERA 

68 

16 

CFRERRAIULUS  LACTFUS 

16 

16 

17 

A 8 R A AFOUALIS 

16 

16 

18 

PR  1CNCS  PIO  0 AY  I 

16 

16 

19 

corcphium  achfrusicum 

32 

20 

SPIOCARC 1NUS  LORATUS 

32 

21 

A-PELISC*  ABDITA 

32 

22 

NOTOMASTUS  LATFRICEUS 

32 

23 

SOLEN  V IR IDIS 

32 

26 

ANAITIDES  FRY THRCPHYLLUS 

16 

25 

NEMERTEA  (YELLOW  t PURPLE) 

16 

26 

NEREIS  SUCCINEA 

16 

27 

FUCERAXUS  PRAELCNGUS 

16 

28 

9ATFA  CARTHAR INENS1 S 

16 

2° 

AGLACPHA«US  VERRILLI 

16 

30 

NATICA  PUSILLA 

16 

31 

S COL  EPS  IS  SOUAMATA 

16 

32 

PR IONCSPI C Cl RRI FFRA 

16 

33 

“ONOCULOOES  SP 

16 

36 

W ICROPHOL IS  ATRA 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

260 

96 

626 

256 

960 

736 

TABLE  E I 30 

F XDF  R I ME  N TAL  STUDY  BFMITHIC  DATA:  POST  -Dl  S PCS  Al  PHASE  SAMPLES. 

NO M PER  OF  INDIVIDUALS/’SO.M.  OF  EACH  SPECIES  COLLECTED  AT  STATION  2-6  ON  26  HAY  76 


SURF 

TEMP  SURF  SAL  OCT  TEMP 

BOT 

SAL 

DEPTH  SED  TEMP 

TIME  ON  TIME  OFF 

26. 

,0  29.0  2"5.0 

31 

. C 

10.0  25.0 

1610  1630 

SEDIMENTS:  2 CM  OXIOI2TD  HUE  OVER 

SAN  DY 

MUD  £ GRAY  CLAY 

SPFC  IES 

REPL  ICATES 

1 

2 

3 

6 

5 

— 

A OLT 

YNG  ADLT  YNG 

ADL  T 

YNG  ADLT  YNG 

ADLT 

YNG 

1 

REPLICATES  NOT  ANALYZED 

* * * * **** 

****  **** 

2 

PRIONOSPIO  PINNATA 

632 

32 

226 

112 

306 

66 

3 

GIYCERA  AMERICANA 

16 

68 

16 

166 

68 

32 

4 

MAGELCNA  SP 

96 

32 

160 

5 

MF  0 I 0M A S TUS  CALI FCRNI ENSI S 

112 

16 

128 

b 

SIGAMBRA  TENTACUI  ATA 

80 

68 

16 

66 

16 

7 

NEMFP.TEA  ( Y F L L OW  PANOEO) 

68 

32 

68 

80 

a 

LUMORINFRIS  TFNUIS 

66 

16 

16 

32 

9 

CE  R E PR  ATULUS  LACTFUS 

32 

16 

16 

10 

CnSSURA  DELTA 

16 

32 

, 

1 1 

NEREIS  SP 

32 

16 

12 

NINOE  NIGRIPES 

16 

16 

13 

CORnoHItJM  ACHFruSICUH 

32 

1 A 

C F PE  OR  AT  UL  US  L UR  IOUS 

32 

IS 

AMPELISCA  APO IT  A 

It 

16 

NO  TOM  A ST US  LATERICEUS 

16 

17 

GYPT  IS  V ITT  ATA 

16 

1R 

PHASCOLICN  STRCMei 

16 

19 

OXYUROSTYLIS  SALINOl 

16 

20 

ANC  lSTROSYLl  I S JONFS  I 

16 

21 

H E m I PHOL I S FLONGATA 

16 

22 

NE“ERTEA  (YELLOW  £ PURPLE) 

16 

23 

NUCULANA  CONCENTRICA 

16 

26 

PR  I ONCSPI 0 Cl RRIFFRA 

16 

2 S 

MAGELCNA  RHSEA 

16 

26 

STYLOCHUS  ellipticus 

16 

27 

clymenflla  zonalis 

16 

28 

NOTOMASTUS  HEMIPODIJS 

16 

29 

PSEUDEURYTHOF  AmB IGUA 

16 

30 

SIGAMSRA  WASSI 

16 

31 

SPIOCHAETOPTERUS  OCULATUS 

16 

32 

OIOPATRA  CUPRFA 

TOTAL  NUMBER  OF  INDIVIDUALS 

912 

192 

576 

336 

880 

208 

TAB  LF  E 1 31 


FX  P ER  1 M ENT  AL  STUDY  BENTHIC  DATA 

: POST- 

-DISPOSAL  PHASE  SAMPLES. 

NUMBER  OF  INDIVIDUALS/SO. M.  OF 

EACH  SPFCIFS  COLLECTFD  AT 

STATION  2-5  ON  29  MAY 

76 

SURF  TEMP  SURF  SAL  BOT  TEMP  BOT  SAL 

DEPTH  seo  TEMP 

T 1ME  ON  TIME  OFF 

26. 

.0  29.0  25. 0 

3 1.0 

10.0  25.0 

1395  1905 

— 

SEDIMENTS:  5 CM  FINE  SAND  CVER 

SANDY  I 

MUC 

SPECIES 

REPLICATES 

1 2 

3 

9 

5 

AOLT 

yng  adlt  yng 

AOLT 

YNG  ADLT  YNG 

ADLT 

YNG 

1 

REPLICATES  NOT  ANALYZED 

**»•  *•** 

»•** 

2 

MAGFLONA  SP 

69 

69 

720 

3 

PR IONOSPID  P INNATA 

208 

32 

229 

32 

98 

16 

A 

GLYCINOF  SOLI  TAR! A 

192 

208 

98 

5 

MEDIOMASTUS  cal  I FORNIENSI S 

1 76 

32 

32 

6 

NE“FRTEA  IYFLI OM  BANDED) 

69 

32 

16 

80 

7 

OXYUROSTYLI  S SALINPI 

69 

16 

96 

8 

LUMRRINFRIS  TFNUIS 

98 

16 

96 

9 

micropholis  ATRA 

128 

10 

AMPEL I SCA  ABDI TA 

16 

16 

69 

11 

C E P F 99  AT UL US  I ACTFUS 

32 

16 

16 

32 

12 

NOTUMAS  TUS  latericeus 

32 

32 

32 

13 

NEREIS  SUCCINEA 

16 

69 

19 

ARRA  AFOUAL  IS 

69 

IS 

NERE  I S SP 

16 

98 

• 

16 

SIGAMBRA  TFNTAC'JLATA 

16 

32 

16 

17 

SPIOPHANES  BOMSYX 

16 

98 

18 

HEMI PHOL 1 S ELONGATA 

32 

32 

19 

DIOPATRA  CU°REA 

1 6 

32 

20 

Gt  YCF  RA  AMFRI  C ANA 

16 

16 

16 

21 

PSFUOEUR YTHOE  A u B I G UA 

16 

16 

22 

MONCCUL  ODES  SP 

16 

16 

23 

OWE  NI  A F USIFOOMI  S 

16 

29 

AMPMARETE  (EYES) 

16 

25 

PCII  Y OCR  A SOCI  4L  IS 

16 

26 

TELL INA  ALTFRNATA 

16 

27 

streblosp 10  8ENF0ICT  I 

16' 

28 

8UN00ACTIS  TFXFNSIS 

16 

29 

AGIAOPHAMUS  verpilli 

16 

30 

NATICA  PUS  II  L A 

lb 

31 

NUCULANA  CONCFNTRICA 

16 

32 

NEPHTYS  PICTA 

16 

33 

SPIOCHAETOPTERUS  oculatus 

16 

39 

THYONF  RRIARFIJS 

16 

35 

TELL INA  VFPS ICOLOR 

16 

36 

NF MA  TODA 

16 

37 

OOSINIA  mscus 

16 

38 

PHOT  I S SP. 



— 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

720 

969 

599 

320 

1392 

916 

TABLE  E 1 32 

FXPFRIMFNTAL  SUm  RFNTHIC  CAT  4 : FCST -0  I S PCS  AL  PHASE  SAMPLES. 

NUMBER  OF  I N D I V I DllAl  S/SQ  .M  . OF  FACH  SPECIES  CCLLECTED  AT  STATION  15-1  ON  25  MAY  76 


^ SURF  TF«P  SURF  SAL  eOT  TFNP  BCT  SAL 
26.5  29.0  24.5  33.  C 


,1 


CFPTH 

10. 0 


SEO  TEMP 
25  .0 


TIME  ON  TIMF  OFF 
1515  ~ 1500 


SFDIMFNTS:  HARO  SAND  WITH  SOME  MUD 


SPECIES 


REPL ICATES 


1 

2 

3 

5 

5 

ADLT 

YNG 

ADLT  yng 

ADLT 

YNG 

ADLT  YNG 

ADLT 

YNG 

1 

REPLICATES  NOT  ANALYZED 

****  **** 

***»  **** 

2 

ME  D I C w A S TUS  C AL  I FO  RN  I FNS  I S 

225 

176 

304 

3 

MAC.ELONA  SP 

112 

250 

336 

6 

PRIONOSPIO  P INN  AT  A 

65 

58 

16 

96 

5 

OIOPATRA  CUPREA 

16 

65 

64 

6 

GL  YC  Ep  A AMERICANA 

16 

16 

32 

16 

48 

7 

LUMBRINER1S  TENUIS 

16 

32 

16 

64 

8 

G L YC  I NO  F SOLITARIA 

58 

16 

16 

9 

SPIOPHANES  80“BYX 

65 

10 

NEMERTEA  (YFLLOH  BANDED! 

16 

16 

16 

1 1 

C c R F 8R  A TUL  US  LACTEUS 

32 

12 

sigampra  tentaculata 

16 

16 

13 

ELECTRA  SP  (COLCMES) 

32 

1 5 

NERFIS  SP 

32 

1 5 

PALANCGLOSSUS 

16 

16 

PH  f^R  ONI  S ARCHI  TECTA 

15 

17 

ST YLOCHUS  ELL IPT ICUS 

16 

19 

PAGURUS  ANNUL  I PES 

16 

19 

PARANTHUS  RAPIFORMIS 

16 

20 

OXYUROSTYLIS  SAL  INO  1 

16 

21 

NOTOMASTUS  HEMIPOOUS 

16 

22 

Sp ! OC  ARC  I NUS  LOBATUS 

16 

TOTAL  NUMBFR  of  INDIVIDUALS 

596 

208 

592 

155 

800 

224 

TABLE  E 1 33 

EXPERIMENTAL  STUDY  BFN.'THIC  DATA:  P CST  - 0 I S PDS  AL  PHASE  SAMPLES. 

NUMBER  OF  INDIVIDUAL  SASQ.  M.  OF  FACH  SPECIES  CCLIECTEO  /T  STATION  1S-2  ON  25  MAY  76 


SURF  TEMP  SURF  SAL  BCTT  TEMP  BOT 

sal 

DEPTH  SED  TEMP 

TIME  ON  TIME  OFF 

26. 

. 0 2 9.0  2*.  5 32 

.0 

10. 

0 25.0 

1335  1410 

SFD1“ENTS:  2-3  CM  HARD1  SAND  OVER 

muddy 

SA  NO 

SPECIES 

REPL ICATES 

1 

2 

3 

4 

5 

ADLT 

YNG 

ADLT  YNG 

ADLT 

YNG  ADLT  YNG 

ADLT 

YNG 

1 

REPLICATES  NOT  ANALYZED 

****  **** 

♦ ***  **** 

2 

MEDIOMASTUS  CAL  IFOIRN  IENSIS 

352 

16 

80 

64 

3 

“AGE  L CNA  SP 

192 

16 

4 

MAGELONA  RIOJAI 

16 

144 

16 

5 

NEMERTEA  IYELLOH  8 ANDF  0 ) 

32 

TS1 

m 

48 

16 

32 

16 

6 

PR 1 ONCSP1  0 DAYI 

96 

16 

16 

32 

7 

GLYCINDE  SOL  I TAR  I* 

32 

80 

16 

8 

OXYURCSTYL  IS  SALINTIi 

32 

16 

16 

32 

16 

9 

GLYCERA  AMERICANA 

16 

48 

16 

32 

10 

S P I OPHANES  BOMBYX 

16 

64 

32 

11 

SCOLEPSIS  SOUAMATA 

48 

48 

12 

NEPHTYS  PICTA 

32 

16 

32 

13 

PRIONOSPIO  PINNATA 

16 

16 

16 

16 

14 

THARYX  SFTIGERA 

16 

16 

32 

15 

PA GURUS  ANNUL  I PE S 

16 

16 

16 

16 

A“PELISCA  ABOITA 

32 

16 

17 

NF  RF  I S SP 

48 

IP 

COROPHIUM  ACHFRUSICUM 

32 

16 

19 

ANAITIOES  erythrophyllus 

16 

16 

20 

NATICA  PUSILLA 

16 

16 

21 

ORFNIA  FUSIFORM  IS 

32 

22 

NE“ERTEA  IWHITEI 

16 

16 

23 

ampharete  IEYES) 

32 

24 

ELASMCPUS  RAPAX 

32 

25 

9 ALA  NCGLOSSUS 

16 

16 

26 

paranthus  rapiformis 

32 

27 

ABRA  AEOUALIS 

16 

28 

NOTO-ASTUS  LATER1CFUS 

16 

29 

HEMIPHOIIS  ELONGATA 

16 

33 

S l G A“BR  A TENTACULATA 

16 

31 

nematooa 

16 

32 

SOLEN  VIR 1 HIS 

16 

33 

TELL  I NIO AE 

16 

34 

AGLAOPHAMUS  VFRRIIL! 

16 

35 

LU“BR  INER  IS  TENUIS 

16 

36 

rv.YRIDES  LI  “ICCLA 

16 

37 

S CnLOPLOS  (LEODAMUS!  RUBRA 

16 

3B 

M'JUNIA  LATERALIS 

16 

39 

sthenelai s boa 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 


1136  400 


512  240 


240  128 


table  E 1 3*» 

EXPERIMENTAL  STUDY  BENTHIC  DATA:  POST-DISPOSAL  PHASE  SAMPLES. 

NU“B  FR  OE  INni  VI  DUALSOSG. M.  OF  EACH  SPECIES  COLLECTED  AT  STATION  15-3  ON  25  MAY  76 
SURF  TEMP  SURF  SAL  BOT  TEMP  ROT  SAL  DEPTH  SED  TEMP  TIME  ON  TIME  OFF 

27.0  28.0  “ 25.0  33.0  10. 0 25.0  1205  1245 

SEDIMENTS:  2-3  CM  OXIDIZEO  SANDY  MUD  OvFR  SANCY  GRAY  CLAY  ~ 

SPECIES  REPLICATES 

Li  "''2  ' ''  " " 3 T~  5 


AOLT  YNG  ADLT  YNG  ADLT  Y NG  ADLT  YNG  AOLT  YNG 

1 REPLICATES  NOT  ANALYZED  ****  ***•  ****  ***♦ 


2 MED IOMASTUS  CAL l FORNIFNSI  S 

160 

256 

32 

80 

3 MAGELCNA  SP 

160 

160 

80 

4 CFRFBRATULUS  lacteus 

128 

32 

48 

32 

5 LHMBR iner is  tenuis 

8C 

80 

48 

6 GL YCE PA  AMER ICANA 

32 

32 

128 

16 

7 SPIOPHANES  BOMB  YX 

16 

16 

128 

16 

8 AMPFL ISCA  ABDITA 

16 

16 

64 

48 

16 

9 NFMERTEA  (YELLOW  BANDED) 

48 

16 

80 

10  COROPHIUM  ACHERUSICUM 

32 

16 

48 

32 

11  OXYURCSTYLIS  salinoi 

48 

16 

32 

16 

12  GLYCI NOE  SnLI TAR I A 

16 

16 

80 

13  S IGAMPPA  MASS  I 

14  HE  MI PHOLI  S ELONGATA 

64 

16 

16 

96 

15  PHORONIS  ARCHITECTA 

16 

32 

32 

16  PAGURUS  ANNUL  I PES 

32 

32 

16 

17  ABRA  AEQUALI S 

32 

32 

IP  COSSURA  DFLTA 

48 

16 

ID  NEREIS  SUCCINEA 

32 

16 

20  SOLFN  VIRIDI S 

16 

16 

16 

21  PINNIXA  CR ISTATA 

48 

22  TELLINA  VERS1CCLCR 

23  CLYMENELLA  ZONALIS 

32 

48 

24  NEMERTEA  (YELLOW  E PURPLE) 

16 

16 

25  PRICNCSPIO  PINNATA 

16 

16 

26  MICROPANOPE  NUTTINGI 

16 

16 

27  ANCISTP.OSYLLIS  JCNES I 

16 

16 

28  AO.LAOPHAMUS  VERRILLI 

24  ANADARA  TRANSVERSA 

16 

32 

30  OIDPATRA  CUPREA 

16 

31  NOTOMASTUS  LATERICEUS 

16 

32  OWENIA  FUSIFORMIS 

16 

33  NEMATODA 

16 

34  PABANTHUS  RAPIFORMIS 

16 

35  EUCERA-US  PRAFLONGUS 

16 

36  MERCENARY  MEBCENAPIA 

16 

37  SIGAMeRA  TENT  ACUL  AT  A 

16 

38  GYPTIS  VITTATA 

16 

3q  STYLOCHUS  fllipticus 

16 

40  VITRINELLA  HELICOIOEA 

41  NOT  0MA  S TUS  HE«IPCOUS 

16 

16 

42  ELASMOPUS  RAPAX 

43  NFREIS  SP 

16 

16 

Tn  TA  L NU“BER  OF  INDIVIDUALS 

944 

352 

672 

544 

512 

496 

T ABLE  El  35 

EXPERIMENTAL  STUDY  BENTHIC  DATA:  F OST -C I S PCS AL  PHASE  SAMPLES. 


MJMRFR  OF 

INOIV  lOUALS/’SQ.M.  OF 

EACH  SPECIES  COLLECTED  AT 

STATION  15-9 

ON  2 5 

MAY  7 b 

SURF  TE“P 

SURF  SAL 

eor  TEMP 

BCT  SAL  CEPTH  SED  TEMP 

TIME  ON 

TIME 

OFF 

26.5 

29.0 

2t.  5 

33.0  10.0  25.0 

1315 

13  30 

SEOIMFNTS : 

i-2  CM 

OXIDIZEC  SILT  OVER  SANDY  CRAY  CLAY 

SPEC l F S REPLICATES 


1 

2 

3 

9 

5 

A DLT 

YNG 

AOLT  YNG 

AOLT 

YNG 

AOLT  YNG 

AOLT 

YNG 

1 

REPLICATES  NOT  ANALYZED 

«**«  **** 

****  **** 

2 

ME  0 I PMA  S TUS  CALI  FCRMENS  IS 

80 

1008 

290 

3 

MAGFLONA  sp 

69 

256 

128 

u 

LU“B8INERIS  TFNUIS 

69 

16 

112 

112 

5 

PHORCM  S ARCH I TECTA 

128 

112 

6 

NEREIS  SP 

96 

16 

80 

32 

7 

PRIONCSPIO  PINNATA 

199 

32 

98 

8 

CF  RFBRATULIIS  lactfus 

16 

16 

98 

32 

32 

32 

0 

NEMFRTEA  IYFLLOW  BANDED) 

98 

112 

16 

10 

HFMIPHOLIS  flongata 

16 

69 

98 

32 

11 

AM  PEL! SCA  AB01 TA 

16 

32 

69 

32 

12 

PRIONCSPIO  CIRR  IFERA 

1 99 

13 

GLYCFRA  AMFRICANA 

16 

16 

16 

98 

32 

19 

GLYCINDE  SOL  I TAR  I A 

96 

32 

15 

NATICA  PIJSILLA 

16 

16 

32 

16 

16 

oxyurcstylis  salinci 

16 

16 

16 

16 

17 

CLYMENFLLA  ZONAL  IS 

32 

16 

1 8 

notomastus  LAIFRICEUS 

16 

16 

16 

19 

PRIONOSPIO  OAYI 

16 

16 

16 

20 

COSSURA  DELTA 

98 

21 

SIGAxgRA  TENT  ACULAT  A 

16 

32 

22 

8 A TEA  CAR  THAR 1NENSI S 

16 

16 

23 

ANCISTROSYLL IS  JONES  I 

32 

29 

BALANCOLOSSUS 

16 

16 

25 

PARANTHIJS  RAPIF0RM1S 

32 

?b 

COROPHIUM  ACHERUSICUM 

32 

27 

PAGURUS  ANNULI PF S 

16 

16 

28 

HERCENAR  l A MERCENARIA 

16 

16 

29 

PUNCCACTIS  TEXENSIS 

16 

30 

GYP  T I S VI  T TA  TA 

16 

31 

l 1ST  R IFLL  A SP 

16 

32 

OIOPATRA  CUPRFA 

16 

33 

l FP I0ASTHEN1A  sp 

16 

39 

NFMERTEA  (YELLOW  £ PURPLE) 

16 

35 

NF  °E  1 S SUC  CINE  A 

16 

36 

MALACOCEROS  SP 

16 

37 

SPIOPFANES  BOMBYX 

16 

38 

tpllina  VFRSICOICR 

16 

3<* 

NFPHTYS  INC  ISA 

16 

90 

Mr l INNA  MACULATA 

16 

91 

CR  r P I OlIL  A SP 

16 

92 

R'ISYCON  CONTRARIUH 

16 

93 

XANTHIOAF 

16 

99 

P1STA  PALMATA 

16 

95 

EDWARDS  I A S P 

lb 

96 

NF  “ATrOA 

16 

1 

OTAL  NUMBFR  OF  IN01VI0UALS 

560 

2 72 

2096 

789 

656 

352 

TABLE  E 1 36 


EXPERIMENTAL  STUDY 
NUMBER  OF  INDIVIDUA 

BFNTHIC  DATA:  POST-OI 
LS/SO.M.  OF  EACH  SPEC 

SPCSAL  PHASE  SAMPLES. 
IES  COLLECTED  AT  STAT! 

ON  15-5 

ON  25  MAY 

SURF  TEMP 

SURF  SAL 

BCT  TEMP 

BCT  SAL 

depth 

S ED  T EMP 

TIME  ON 

T IME  OFF 

26.0 

29.0 

29.5 

33. C 

10.0 

25.  0 ' 

1255 

1305 

SEDIMENTS:  2-3  CM  SAND  OVER  SANDY 

GRAY 

C L AY 

SPEC  IES 

REPLICATES 

l 

2 

3 

9 

5 

— 

aolt 

yng 

aclt  YNG 

AOLT 

YNG 

AOLT  YNG 

AOLT 

YNG 

1 

REPLICATES  NOT  ANALYZEO 

****  «*** 

*♦** 

2 

MEDIOMASTUS  CALI FCRNIENSIS 

656 

656 

599 

16 

3 

NEREIS  SP 

80 

32 

112 

98 

160 

4 

COROPHIUM  ACHERUSICUM 

80 

80 

96 

96 

BO 

5 

MAGE  L ONA  SP 

98 

128 

128 

6 

NEREIS  SUCCINEA 

69 

80 

16 

69 

32 

7 

PAGURUS  ANNUL  I PES 

98 

128 

16 

16 

16 

8 

GLYCERA  AMERICANA 

16 

32 

16 

69 

69 

9 

LUMBRINERIS  TENUIS 

69 

1 6 

98 

69 

10 

PR  1 ONCSPI 0 Cl RRI FERA 

32 

160 

1 1 

NEMERTEA  1 YELLOW  BANDED! 

16 

98 

32 

69 

12 

OXYURCSTYLIS  SALINOI 

98 

49 

98 

13 

HEMIPHOLIS  elongata 

96 

32 

16 

1A 

AMPFLISCA  ABDITA 

16 

9 8 

32 

16 

16 

15 

CEREBRATULUS  lacteus 

32 

16 

32 

98 

16 

DIOPATRA  CUPRFA 

16 

16 

32 

69 

17 

PR10N0SP10  P INN  AT  A 

16 

32 

32 

16 

IB 

GL  YC  T NOE  SnL  1 T AR I A 

32 

16 

16 

16 

19 

PHORONIS  ARCHI TECTA 

69 

20 

ABRA  AEQUALIS 

16 

32 

21 

COSSURA  OELTA 

16 

32 

22 

SPIDCHAETOPTERUS  oculatus 

32 

16 

23 

TELL1NA  VERSICOLOR 

32 

16 

2 A 

PR  1 ONCSPI 0 DA Y I 

16 

32 

25 

SPTOCARCINUS  LOBATUS 

16 

32 

26 

NEMERTEA  (YELLOW  C PURPLE) 

32 

27 

NOTOMASTUS  LATERICEUS 

16 

16 

28 

LEPIDONOTUS  SUBLEV  IS 

16 

16 

29 

3 A TE  A CARTHARI NENSIS 

32 

30 

ELASMOPUS  RAPAX 

16 

16 

31 

PSFUDEURYT  HOE  AMBIGUA 

16 

16 

32 

OWENIA  FUSIFORMIS 

16 

33 

SIGAMBRA  tentacijlata 

16 

3 A 

NFPHTYS  INCISA 

16 

35 

magflona  rosea 

16 

36 

M IL  IN  I A L ATER  AL  IS 

16 

37 

ELECTRA  SP  (COLONIES) 

16 

38 

ANADARA  TRANSVFRSA 

16 

39 

LEP10ASTHENIA  SP 

16 

AO 

PI NNI XA  CRI STATA 

16 

A 1 

SCOLEPSIS  SQUAMATA 

16 

A? 

SPIOPMANES  BOMRYX 

16 

A3 

raranthuS  rapiftrmis 

16 

44 

CIRRATULUS  HEDGPETHI 

16 

A5 

MESOCHAETOPTERUS  TAYLORI 

16 

A6 

MALACOCEROS  SP 

16 

1232  998 


TOTAL  NUMBER  DF  INDIVIDUALS 


l 2 AS 


928 


1 2 AS  78A 


TABLE  E I 37 


EX  P F 
NUMP 

S'JR  F 

25. 

SFDI 

RIMENTAL  STUDY  BFNTHlC  DATA:  POST-DISPOSAL  PHASE  SAMPLES. 

IER  OF  INDIV1 DUALS/SO. M.  OF  EACH  SPFCIFS  COLLECTED  AT  STATION  16-1  ON  16  MAY 

TEMP  SURF  SAL  BOT  TEMP  BUT  SAL  CEPTH  SED  TEMP  TIME  ON  TIME  OFF 

76 

0 25.0  23.5  30.0 

MENTS:  SHELL  HASH  OVER  GRAY  CLAY. 

SPECIES 

16.5 

P E AUMONT 

23.0  800  830 

CLAY  in  samplfs  C,  0 C e 

REPLICATES 

1 

ADLT 

2 3 

yng  adlt  yng  aolt 

6 

yng  adlt  yng 

5 

ADLT 

YNG 

1 

REPLICATES  NOT  ANALYZED 

** 

t*  »*** 

* * **  *#** 

2 

N F RE  IS  SUCCIUFA 

192 

66 

256 

32 

3 

L UM8R I NER 1 S TENUIS 

32 

128 

68 

166 

16 

64 

4 

ABRA  AFQUAIIS 

32 

166 

32 

68 

5 

NFPHTYS  PICTA 

176 

16 

16 

16 

6 

PHORONI S ARCHI TFCTA 

64 

166 

7 

NEREIS  SP 

80 

16 

32 

16 

16 

8 

NE-ERTEA  I Y EL  L OH  BANOEO) 

32 

128 

9 

AMPFU  SCA  AROt  TA 

16 

32 

32 

16 

66 

10 

AGL  AOPHAMUS  VERR  ILL  I 

112 

1 6 

1 1 

PRICNPSPIO  PINNATA 

68 

68 

16 

12 

CcREBRATULUS  LACTEUS 

68 

16 

16 

16 

13 

CCJODPHIUM  ACHFRUSICUM 

16 

32 

68 

16 

GLYCERA  AMF  R 1 C ANA 

16 

32 

16 

15 

SPIOPHANES  bombyx 

16 

32 

16 

1 6 

NEOPANOPF  TFXANA 

32 

16 

16 

1 7 

“I NNI XA  CRI STATA 

16 

32 

18 

M ICROPHOL I S ATRA 

16 

16 

16 

19 

MAGELONA  SP 

16 

32 

20 

CIRRATULUS  HEOGPETHI 

16 

32 

21 

AMt>H  I PODAf  UN  10 

68 

22 

PHOTIS  SP. 

32 

16 

23 

NOTOMASTUS  LATFRICEUS 

16 

16 

26 

GLYCINDE  SOL  I TAR  I A 

16 

16 

25 

8ALANCGL0SSUS 

32 

26 

AMPHARETF  ACUTIFRONS 

16 

16 

27 

ANAOARA  transversa 

16 

28 

01 OPA  TRA  cuprf  A 

16 

29 

EUCERAMIIS  praelongus 

16 

30 

CORBULA  BARRATTANIA 

16 

31 

C L Y“F  NF  LL  A ZONAL  I S 

16 

32 

ARICIDEA  SP 

16 

33 

AmPHARETE  IEYES) 

16 

36 

TELLINA  VERSICOLOR 

16 

35 

STYLOCHUS  ELL IPTICUS 

16 

36 

sthenelais  aaA 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 


800  256 


1025 


616 


626  226 


- ■'I 


T&BLE  E I 38 

EXPER IMENTAL  STUDY  BENTHIC  DATA:  PCST-DI SPCSAl  PHASE  SAMPLES. 

NUMBER  OF  1NDIV  IDUALS/SO.M.  OF  EACH  SPECIES  COLLECTED  AT  STATION  16-2  ON  1*  MAY  76 
SURF  TE**P  SURF  SAL  BGT  TEMP  B CT  SAL  CEPTH  SED  TEMP  TIME  ON  TIME  OFF 

25.0  _ 24.0  " 2 < - 0 28.0  16.5  23.0  ~ 835  1100 

SEDIMENTS:  1-2  CM  OXIDIZED  MUD  OVER  6-7  CM  CLAY  C LARGE  SHELL  OVER  GRAY  CLAY 

SPECIES  REPLICATES  ! j 

1 2 3 T~  5 . ' 


ACLT 

YN(j  adlt  yng 

ACLT 

YNG 

ADLT  YNG 

AOLT 

YNG 

1 

REPLICATES  NOT  ANALYZED 

«*«*  »«** 

****  **** 

2 

BALANOGLOSSUS 

688 

632 

3 

Ltl“BR  INER  IS  TENUIS 

32 

1 7fc  ‘ 

128 

68 

80 

6 

A-OELISCA  ABOITA 

16 

32 

260 

166 

5 

MAGELONA  SP 

80 

166 

112 

6 

C6RE5RATULUS  LACTFUS 

16 

32 

66 

68 

7 

PR  I CNCSP I 0 PINNATA 

66 

16 

16 

32 

16 

16 

R 

NUCULANA  CONCFNTRICA 

68 

80 

9 

PINNIXA  CRISTATA 

32 

16 

32 

16 

10 

GIANT  SPERM 

16 

32 

68 

1 1 

NE“ ATODA 

96 

12 

NINOE  NIGRIPFS 

68 

32 

13 

MEDIOMASTUS  C A L 1 FOR N I E NSI  S 

66 

1 6 

L F p I DONOT US  SlIRLEVtS 

16 

32 

16 

I 5 

GLYCER4  A“fr[cANA 

16 

32 

16 

16 

AMPHARETE  ieyesi 

32 

16 

1 7 

NE«FRTEA  (YELLOW  B AND  E C 1 

16 

32 

l 8 

PH  or  ONI  S ARCH!  TECTA 

68 

19 

GL  YC  I NOE  SOL  IT  ARIA 

1 

68 

20 

PHOTIS  SP. 

'16 

32 

21 

DIOPATRA  CUPREA 

16 

16 

22 

ARMasDI  A AGIL  IS 

16 

16 

23 

sigamrra  tfntaculata 

32 

26 

Cl  YMCNELIA  zonalis 

32 

25 

NE'FRTEA  IWHITEI 

32 

26 

COROPHIUM  ACHERUSICUM 

32 

27 

SIGAMBRA  WASSI 

16 

?« 

AM IC  IDFA  SP 

16 

2® 

C ALLI ANASSA  ACANTHnCHIRUS 

16 

30 

ALPHEUS  FLORIDANUS 

16 

31 

COR  PULA  R AR  R ATT  AN  1 A 

16 

32 

ANAIT1DES  FR YTHROPHYLLUS 

16 

33 

STYLOCHUS  ell  ipt  icus 

16 

— 

36 

LtSTRIFLLA  SP 

16 

35 

NEREIS  SP 

16 

36 

PIST  A CR  ISTATA 

16 

37 

LOVENFLLA  GRACILIS  (CCL1 

16 

33 

TELL  1 NA  VERSICOLOR 





16 

TOTAL  NUMBER  OF  INOIVICUALS 


305  1008 


528  896 


BOO  568 


T&BLE  El  39 

EXPERIMENTAL  STUDY  BENTHIC  CATA:  PCST -D  IS  POS  AL  PHASE  SAMPLES. 

NUMBER  OF  INOI VIO'IALS/SO.M.  OF  FACH  SPECIES  CCLLECTED  AT  STATION  19-3  ON  19  MAY  76 


SURF  TE“P  SURF  SAL  BOT  TEMP  BOT  SAL  DEPTH  SED  TEMP  TIME  ON  TIME  OFF 


25.0  25.0  29.0 

;EDIMENTS:  2-3  CM  MUDDY  SAND  C 

SPECIES 

29.0  13 .5  23.5 

SHFLt,,.  HASH  OVER  SANDY  MUD 

1105 

WITH  SMALL 

REPLICATES 

1135 

SHFiL  t bfaumont  clay 

1 

2 

3 

9 

5 

ADLT 

YNG 

ADLT  YNG 

ADLT 

YNG 

ADLT  YNG 

AOLT 

YNG 

1 REPLICATES  NOT  ANALYZEO 

*«**  **** 

«*** 

2 PHORONIS  ARCHITECTA 

900 

290 

96 

3 LUM3RINFRIS  TFNUIS 

16 

1 76 

16 

192 

98 

229 

9 PAGURIJS  ANNULIPES 

1 60 

98 

144 

16 

5 PINNIXA  CRIST  AT  A 

16 

208 

96 

6 CERFBRATULUS  LACTEUS 

16 

32 

16 

16 

176 

7 NERF IS  SUCCINEA 

64 

160 

16 

B MAGELCNA  SP 

192 

16 

16 

0 PHIONOSPIO  PINNA1A 

16 

98 

16 

69 

80 

10  BAI.  ANOGLOSSUS 

176 

32 

11  GLYCERA  AMERICANA 

16 

16 

80 

64 

12  AMPEL 1 SCA  ABD I TA 

128 

16 

16 

13  NEMFRTFA  (YELLOW  BANDED) 

32 

69 

32 

19  NUCULANA  CONCc  N T R I C A 

32 

16 

16 

98 

IS  AMPHARETE  ACUTIFRONS 

56 

16 

16  NERE I S SP 

32 

98 

16 

17  AGLAOPHAMUS  VERRILLI 

69 

16 

IB  GLYC  INDE  SOL  ITAR  IA 

16 

32 

32 

19  ANAITIDES  F RY THRF PHY L LUS 

l 6 

69 

20  NINOE  NIGRIPES 

69 

16 

21  clymenella  zonal  IS 

16 

98 

22  C 1 RRA  TULUS  HEP'GPFTHI 

98 

16 

23  L F P I D ASTHEN I A SP 

69 

29  NOTOMASTUS  LATERICEUS 

16 

32 

25  COSSURA  DELTA 

16 

32 

26  OWENIA  FUSIFORM  IS 

32 

27  PR  1 PNC  SP I 0 C1RRIFERA 

32 

2 B STHENELAI S BOA 

16 

16 

29  POLYOCRA  SOCI AL IS 

16 

16 

3 0 C L Y ME  Nc  L L A TOROUATA  CAL  IDA 

32 

31  M I CROPHOL I S ATRA 

16 

16 

32  ABRA  A EQUAL  IS 

16 

33  MFGALC“MA  BIOCULATUM 

16 

39  PRIONOSPIO  DAYI 

16 

35  TELLINA  ALTERNATA 

16 

36  SIGAMBRA  TFNTACULATA 

16 

37  NEMERTEA  (WHITE) 

16 

3 B BASCANICHTHYS  TFRFS 

16 

39  AUTOMATE  EVERMANN! 

16 

90  D I PL  COCNT  A SP 

16 

91  BATEA  CARTHARI NFNSIS 

16 

92  PHOT  IS  SP. 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

1296 

368 

816 

599 

1200 

789 

TABLE  El  40 

EXPERIMENTAL  STUDY  BENTTHIC  DATA:  POST-DISPOSAL  PHASE  SAMPLES. 

NUMB  ER  OF  IND 1 V I DU  A L S /SO.  M.  OF  EACH  SPECIES  CCLLECTFO  AT  STATION  LA -A  ON  28  MAY  76 


SURF  TEMP 

SURF  SAL  BOT  TEMP 

POT  SAL 

DEPTH 

SED  TEMP  TIME  ON 

TIME  OFF 

25.  5 

28.0  28.  5 

29.0 

IA  .5 

2A  .0  800 

835 

SEDIMENTS: 

l CM  OXIDIZED  SILT 

OVER  A CM 

gray  clay 

OVER  SHELL  OVER  SOLID 

GRAY  CLAY 

SPECIES  REPLICATES 


1 

2 3 

8 

5 

ADL  T 

YNG 

ADL  T YNG  AULT 

YNG 

ADLT  YNG 

ADLT 

YNG 

1 

REPLICATES  NOT  AN.AI.YZEO 

****  ***« 

****  **** 

2 

BAL  ANOGLOSSUS 

896 

192 

308 

3 

PRI ONCSPI 0 PI NN AT  A 

88 

30 

112 

68 

68 

16 

4 

MAGELONA  SP 

128 

16 

. 

80 

5 

LUMBRINERIS  TFNUIS 

88 

16 

16 

32 

88 

6 

ALBUNFA  P ARE  T I I 

68 

32 

16 

7 

C E RE  0R  ATUL  US  1 ACTEUS 

16 

1 6 

16 

88 

8 

SIGAMRRA  MASS  I 

96 

9 

GLYCINDE  SOLI  TAR! A 

16 

16 

32 

10 

A B R A A EQUAL  IS 

32 

1 1 

GLYCEPA  AMERICANA 

16 

16 

12 

NFMERTEA  I YE1  LOW  BANDED) 

16 

16 

— - 

13 

NEREIS  SP 

32 

1 A 

NOTOMASTUS  L4TERICFUS 

16 

16 

2 5 

NUC  Ui ANA  CONCFNTRICA 

16 

16 

1 6 

S IGAMBRA  TFNT  ACULAT  A 

16 

16 

17 

PR  I CNCSPI 0 Cl RRI FFRA 

16 

16 

18 

COROPHIUM  ACHERUSICUM 

32 

19 

CIRRATULUS  HEDG°ET  HI 

32 

20 

PI NNI  XA  CRI  STATA 

16 

21 

TELLINA  IRIS 

16 

22 

LEPIDASTHENIA  SP 

16 

23 

PHORON!  S ARCMI  TEC  TA 

16 

7A 

GYPT  IS  VITTATA 

It 

..  

25 

PAGURUS  ANNULI PES 

16 

76 

LAONOME  SP. 

16 

27 

DIOPATRA  CUPREA 

16 

28 

NINPf  NIGRIPES 

16 

79 

CWCNIA  FUSIFORMIS 

16 

30 

SPIOCHAETOPTERUS  OCULATUS 

16 

31 

GIANT  SPERM 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 


ABO  720 


2 72  3 0A 


368 


A 96 


T&8LE  Elitl 

EXPERIMENTAL  study  bfnthic  HAT  A:  post-disposal  phase  samples. 

NU-BFR  OF  INDIVIDUALS/SQ.M.  OF  FACH  SPECIES  CCLLECTEO  AT  STATION  19-5  ON  29  MAY  76 
S'JRF  TEMP  SIJRF  SAL  ROT  TEMP  BOT  SAL  DEPTH  SCO  TEMP  TIME  ON  TIME  OFF 

25.5  28.0  29.5  29.0  19.5  25.0  895  930 

SEDIMENTS:  2 CM  OXIOIZFO  SANDY  MUD  OVFR  SANDY  CLAY  OVER  GRAY  CLAY 


SPEC IES 


1 


AOL  T 

YNG 

1 

RFPLICATES  NOT  ANALYZED 

2 

PINNIXA  CRISTATA 

112 

80 

3 

B ALA  NCGL  OSSUS 

16 

199 

9 

LUMBRINERIS  TENUIS 

98 

5 

CERERRATULIJS  LACTFUS 

6 

PRIONCSPIO  PINNATA 

16 

7 

NFMERTEA  (YELLOW  BANOFD) 

16 

16 

8 

ASYCHIS  ELONGATA 

9 

NEREIS  SP 

16 

10 

CLYMENFLLA  TOROUATA  CAL  IDA 

32 

11 

NC«ERTFA  (WHITE) 

69 

12 

MAOELONA  SP 

16 

13 

COSSURA  OELTA 

16 

19 

GLYCINOF  SOLI  TAR! A 

16 

15 

L FD I OAST  HEN  I A SP 

It 

16 

N1N0F  NIGR1PES 

16 

17 

NOTOMASTUS  LA  TERICFUS 

16 

18 

S 1GAMPRA  MASS  1 

32 

19 

DIOPATRA  CUPRFA 

20 

STHENFL  AI S BOA 

21 

ANAT  1 NA  ANAT  INA 

32 

22 

OWE  NI  A FUS1F0RM1  s 

16 

23 

PRIONCSPIO  CIRRIFFPA 

16 

29 

P1ST  A CRIST  M A 

16 

25 

PH A SC  PL  I ON  STROMB! 

16 

26 

GLYCEPA  AMFR ICANN 

27 

THARYX  SFTIGERA 

23 

MAGELONA  ROSEA 

29 

BASCANICHTHYS  T FR ES 

30 

NEMATOOA 

31 

M ICROPHOL I S ATRA 

37 

CLYMENFLLA  70NAI.IS 

33 

MFDIOMASTUS  CALIFCRNIENSIS 

39 

NUCULANA  CONCENTRICA 

35 

GYPTIS  VITTATA 

36 

NPPHTYS  P1CTA 

37 

anfmone  (Sand  encrusted) 

3° 

XANTH1DAF 

39 

STYIOCHUS  FLLIPTICUS 

3A9  900 


RE  PL  ICATES 


2 3 9 5 


AOL  T 

**  * * 

yng 

# 1 1 * 

AO  L T 

336 

YNG 

69 

ADLT  YNG 

****  **** 

ADLT 

YNG 

16 

229 

32 

32 

32 

112 

32 

176 

98 

176 

98 

32 

32 

69 

98 

69 

16 

16 

16 

80 

16 

16 

32 

98 

16 

32  16 

32 

16  16 
16  16 

16  16 

16  16 

16 

98 

32 


16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

1008 


TOTAL  NUMBER  OF  INDIVIDUALS 


996 


998 


900 


r 


i 


TABLE  EI62 

EXPERIMENTAL  STUDY  BENTHIC  DATA:  POST-DISPOSAL  PHASE  SAMPLES. 

NUMBER  OF  I NDI  VI  DUAL  S/SC.  M.  OF  EACH  SPECIES  CCLLECT  ED  AT  STATION  12-1  ON  26  MAY  76 
SURF  TEMP  SURF  SAL  BOT  TEMP  BOT  SAL  OEPTH  SED  TEMP  TIME  ON  TIME  OFF 

26.0  29.0  25.0  31.0  16.0  25.5  1300  1325 

SEDIMENTS:  2 CM  OXIDI7FO  MUD  OVFR  SANDY  MLO  G GRAY  CLAY 


SPECIES  REPLICATES 


1 

2 

3 

6 

5 



ADLT 

YNG 

ADLT  YNG 

ADLT 

YNG 

ADLT  YNG 

ADLT 

YNG 

1 

REPLICATES  NOT  ANALYZED 

***♦  »•*« 

*»•*  »»** 

2 

L'JMRR  INPR  IS  TENUIS 

68 

68 

32 

226 

112 

3 

magelona  sp 

96 

160 

66 

6 

BAL  ANOGI  OSSUS 

288 

5 

PRIONCSPIO  PINNATA 

80 

66 

68 

32 

6 

CEREBRATIJLUS  LACTFUS 

16 

16 

16 

128 

16 

7 

NEREIS  SP 

66 

1 12 

16 

B 

PINNIXA  CRIST  AT  A 

160 

16 

9 

NF  "ER  TEA  IYELLCW  BAND  E C ) 

68 

32 

68 

16 

10 

GLYCERA  AMERICANA 

16 

16 

66 

11 

GLYCINOE  SOLITARIA 

16 

16 

66 

12 

PRIONOSPIO  CIRRIFERA 

96 

13 

NINOE  N IGR IP  ES 

32 

68 

1 A 

PSFUOEURYTHOE  A “B I GU A 

68 

16 

16 

15 

ABRA  AEQUALIS 

16 

32 

16 

AM°EL  ISC A ABOITA 

It 

16 

16 

17 

NF  “E  R TF  A (HHITF) 

32 

16 

18 

LEPIDONOTUS  SUBLEVIS 

16 

16 

19 

DIOPATRA  ClIPREA 

32 

20 

STYLOCHUS  ELLI  PTICUS 

32 

21 

PHOT  IS  SP. 

16 

16 

22 

CL  YMENFL  LA  TORCUATA  CAUDA 

16 

23 

COSSURA  DELTA 

16 

26 

NOTOMASTUS  LATER  ICEUS 

16 

25 

A R IC  IDEA  SP 

16 

26 

M ICROPHOL I S ATRA 

16 

27 

ODCST  CM | A GIBBOSA 

16 

2B 

“AGFLCNA  ROSFA 

16 

29 

ANC I STROSYLL  I S JONESI 

16 

30 

LFPI OASTHENI A SP 

16 

31 

McoiOWASTUS  CALI FORNIENSIS 

16 

32 

N'JCULANA  CON CCNTR  ica 

16 

33 

SIGAMPRA  WASS1 

16 

36 

GYPTI  S VI  TTATA 

16 

35 

AGl  AOPHAMUS  VFRR  ILl  I 

16 

36 

NF  pH  T Y S PICTA 

16 

37 

A SYCHt  S El  OMGA  TA 

16 

3 8 

OXY'JROSTYL  IS  SAL  INO  I 

16 

39 

VOlVULULA  TEXASIANA 

16 

60 

COR 0 P H I UM  ACHERUSICUM 

16 

61 

AMPITHOF  sp 

16 

62 

NERF I S SUCCINEA 

16 

total  numper  of  individuals 

560 

160 

1 026 

5 92 

512 

20  8 

TABLE  EI63 

EXPERIMENTAL  STUDY  BENTHIC  DATA:  POST-DISPOSAL  PHASE  SAMPLES. 

NUMBER  OF  INOIVIOUALS/SQ.M.  OF  FACH  SPECIES  COLLECTED  AT  STATION  12-2  ON  26  MAY  76 


SUR 

26 

SFD 

F TEMP  SURF  SAL  BOT  TEMP  BOT 

SAL 

DEPTH  SEO  TEMP 

TIME 

ON  T I ME  OFF 

.5  ~29.0  25.0  30 

IMENTS:  2 CM  OXIDIZED  MUD  OVER 

SPECIES 

.0  16. 

SANCY  GRAY 

0 25.0 

CLAY.  VERY 

12  30 

COMPACT . 

REPLICATES 

1255 

1 

2 

3 

6 

5 

AOLT 

YNG 

AOLT  YNG 

ADLT 

YNG 

AOLT  YNG 

AOLT 

YNG 

1 

REPLICATES  NOT  ANALYZED 

****  «*»* 

***•  *«** 

2 

magelona  sp 

260 

616 

320 

3 

PRIONOSPIn  PINNATA 

66 

32 

68 

96 

32 

80 

6 

C r RE  B R A TtlLUS  LACTEUS 

32 

80 

68 

166 

16 

16 

5 

S I GAM  BP  A WASS! 

128 

32 

68 

68 

32 

6 

L U MBR  I NF  R IS  TENUIS 

16 

128 

128 

7 

MED  1 0MASTUS  CAL  I FCRMENSIS 

68 

96 

68 

g 

L EPI DASTHEN IA  SP 

16 

128 

16 

6 

NEREIS  SP 

16 

96 

32 

10 

GLYCINDE  SOLI  TAR  I A 

32 

80 

1 1 

MAGELONA  RDSEA 

32 

68 

16 

12 

BAl ANCGLOSSUS 

32 

I 6 

16 

13 

NEMERTEA  (YFLIOW  BANDED) 

16 

68 

16 

PI NNIX A CRIST  AT  A 

66 

15 

CLY-ENFLLA  ZONALIS 

66 

16 

NINOE  NIGRIPES 

68 

16 

17 

AMPELISCA  aboita 

16 

32 

13 

GLYCERA  AMERICANA 

16 

16 

16 

19 

GIANT  sperm 

16 

16 

16 

20 

HE  mi PHOLI S ELONGATA 

68 

21 

COSSURA  DELTA 

16 

16 

22 

STHENELAIS  boa 

16 

16 

23 

sigambra  tfntaculata 

16 

16 

26 

AS  YCF*  I S FIONGATA 

16 

16 

25 

01  OP  AT  R A CUPREA 

16 

26 

NPP.FI  S SUCCINEA 

16 

27 

CERATOCFPHAl  E SP. 

16 

29 

GYPTI S VITTATA 

16 

29 

L E P 1 DONQ  TUS  SU9LEVIS 

16 

30 

MIC RPPH9L  IS  ATR  A 

16 

31 

OXYURCSTYLIS  SALINCI 

16 

32 

NO  TQMASTUS  LATERICFUS 

16 

33 

PARANTHUS  RAPIFDRMIS 

16 

36 

TELLINA  VERSICOLOR 

16 

35 

NEMFRTEA  (WHITE) 

16 

36 

CnpnpHIljM  ACHERUSICUM 

16 

37 

A9R A AF9UALI S 

16 

39 

AMPHARFTE  a cut ifrons 

16 

39 

myRICWFNIA  CALI  FfRMENS  IS 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

P32 

368 

1008 

566 

720 

336 

TAB  IF  E 1 4*1 

EXPFRIMFNTAL  STUDY  BFNTHIC  DATA:  PO ST -D I SPOSA l PHASE  S APPLES. 

NUMBER  OF  INDIV IDUALS/SO.M.  OF  EACH  SPECIES  COLLECTED  AT  STATION  12-3  ON  25  MAY  76 


SURF  TFMP  SURF  SAL  BOT  TEMP  BOT  SAL 


DEPTH  SEO  TEMP  TIME  ON  TIME  OFF 


26.0  30.0  25.0 

SFDI  MEN  TS  : 1,2, A, 5:  6 CM  SHELL 
SPEC  IES 


1 REPLICATES  NOT  ANALYZED 

2 PAG IIROS  ANNULI  PFS 

3 NERFIS  SUCCINEA 
A PCLYGCROIUS  SP. 

5 PR  I ONOSP 1 0 CIRRIFERA 

6 ABRA  AEOIIAL  IS 

7 CEP11  BRATULUS  LACTEUS 
B LUMBRINERIS  TFNUIS 

9  STYLCCHUS  ELLIPTICUS 

10  NEREIS  SP 

11  NEPHTYS  PICTA 

12  SIGAmrra  WASSI 

13  NEMERTEA  (YELLOW  BANDED) 

1A  M E 0 I OM  AS  TUS  CAL  I FORN  IENS  IS 

15  POLYDCRA  SOCI ALIS 

16  BAL ANOGLOSSUS 

17  ANAITIOFS  ERYTHROPHYLLUS 

18  HFMIPHOLIS  FLONGATA 

19  MAG  EL  ON  A SP 

20  AMPELISCA  ABDITA 

21  CE’FBRATULUS  LIJRIOUS 

22  GL  YC  INOE  SOL  I TAR  [A 

23  PRIONCSPIO  PINN&TA 
2A  SIGAMBRA  TENTACULATA 

25  SPIOPHANES  B0M3YX 

26  ANADara  TRANSVERSA 

27  AMPITHOE  SP 

2°  PARAHESIONE  LUTEOLA 

29  THARYX  SETIGERA 

30  BRANCHIOSTOMA  CARIBAEUM 

31  OWENIA  FUSIFORMIS 

32  PI STA  CRI ST4TA 

33  XANTHIDAE 

35  DIOPATRA  CUPREA 

35  Gl  YCERA  AMFR ICANA 

36  LEPIOASTHFNIA  SP 

37  PHOT I S SP. 

38  PSEUOEOR YTHOE  AmbIGOA 

39  EUCERAMIIS  PRAFLONGUS 
AO  NFMFRTEA  IWHI  TE) 

A 1 PINN1XA  CRISTATA 
A2  SPIOCHAETOPTFRUS  OCULATUS 
A3  P R I ONOSP I 0 HE TFPOBRANCHl A 
AA  STREBLOSPIO  BFNFDICT  I 
AS  PALECNCTUS  HETFRCSETA 
AS  E’JMIOA  SANGUINEA 
A 7 PAGURUS  POLL  I C AR IS 
AS  CRC  P I OUL  A PLANA 
A9  P 3 I ONOSP 1 0 CIRR08RANCHIA 
50  COPPPHIUM  ACHERUStCUM 
si  AMOHARFTE  I E YF  si 

52  AOICIDEA  SP 

53  ANC I STROSYLLI S JONFSI 


29.  C 

1 A.  0 **•* 

1100  1220 

HASH  OVER  SAND;  SAMPLE  3: 

ALL  SHELL  HASH 

RE  PL  1C  AT  ES 

1 

2 

3 

5 

5 

ACLT 

YNG  AOLT  YNG 

AOLT 

YNG  AOLT  YNG 

AOLT 

YNG 

* *♦*  **** 

****  **** 

208 

320 

288 

96 

58 

32 

80 

112 

250 

6A 

80 

30 

65 

16 

32 

176 

65 

58 

64 

1 AA 

65 

16 

16 

1 6 

32 

155 

16 

16 

16 

96 

16 

58 

16 

128 

32 

A8 

A8 

65 

96 

16 

16 

6A 

A8 

A8 

32 

32 

80 

16 

32 

58 

16 

65 

16 

16 

32 

32 

16 

16 

32 

16 

16 

A8 

32 

32 

58 

32 

16 

32 

16 

58 

58 

58 

58 

16 

32 

32 

16 

32 

16 

32 

16 

16 

16 

16 

32 

It 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 


TOTAl  NUMBER  OF  INDIVIDUALS  6A0  S60 


1712  R6A  AB  70S  500 


r 


TABIF  L I 95 

1 F XP‘ R I «F  NTAL  STUDY  “FMHIC  Til  A:  POST  -F)  I S PCS  AL  PFASF  SAMPLES. 

NUMBER  OF  INDI  VI  DUAl  S/SO  .M.  OF  EACH  SPFCIFS  CCLLFCIEO  AT  STATION  1 2 -A  ON  29  MAY  76 


SURF  TFMP  SURF  SAL  HOT  TEMP 

BOT  SAL 

DEPTH  sfo  temp  time  on 

TIME 

OFF 

?6, 

!.  i 

o 

»n 

o 

• 

O' 

rvi 

o 

31.0 

19.0  25.5  1025 

1100 

SEDIMENTS:  LAPGF  QUANTITIES  OF 

SHFLL  HASH  WITH  SOME  SAND 



i’L. 

SPFCIFS 

RE  PL  ICATES 

i 



1 

2 3 

9 

5 

( 



ADLT 

YNG  ADLT  YNG  ADLT  YNG 

ADL  T 

YNG 

ADLT 

YNG 

i 

REPLICATFS  NOT  ANALYZED 

****  **#•  * * * * **»* 

2 

PAGURUS  ANNULIPES 

0 98 

208 

1728 

1 76 

288 

98 

3 

POL  YGOR  D 1 US  SP. 

16 

69 

69 

160 

208 

4 

NEREIS  SUCCINEA 

128 

112 

16 

199 

69 

5 

AURA  AFOUALIS 

160 

16 

98 

160 

32 

6 

ANADARA  TRANSVERSA 

208 

32 

7 

AMPITHOF  SP 

112 

98 

69 

16 

fl 

LU“3RINFRIS  TFNUIS 

98 

32 

80 

32 

16 

9 

PSEU0FURYTH3E  AWB1GUA 

169 

69 

10 

NEMERTEA  (YELLOW  BANDED) 

16 

. _ 

80 

16 

69 

16 

11 

STYlOCHUS  ELLIPTIC  US 

128 

98 

12 

PP I ONOS P 10  CIRR  IFERA 

69 

16 

32 

98 

13 

CF  Rc  RRATULUS  LACTEUS 

69 

16 

69 

1* 

GLYCFRA  AMERICANA 

32 

80 

16 

16 

IS 

NEREIS  SP 

BO 

32 

32 

16 

PRICNCSPtO  PINNATA 

16 

32 

64 

32 

17 

AMPHARETE  ACUTIFRONS 

32 

98 

16 

98 

18 

NEMATOOA 

80 

16 

16 

19 

XANTHIDAE 

112 

20 

NEPHTYS  PICTA 

16 

16 

32 

16 

21 

GY°T IS  VI TTATA 

32 

98 

22 

TMAOYX  SETIGERA 

32 

32 

23 

AN  AIT  I DFS  FRY  T PROP  HYl  LUS 

16 

32 

16 

29 

GIANT  SPFRM 

32 

16 

25 

P I STA  CR 1 STATA 

16 

32 

26 

AMPHI PODA  (RED  EYES  1 

98 

27 

SPIOPMANES  80MB YX 

16 

32 

28 

POL YDORA  SOCIAL  IS 

32 

16 

29 

scolfpsis  souamata 

32 

16 

30 

CFREPRATULUS  lurious 

16 

16 

31 

NASSARIUS  ACUTUS 

16 

16 

32 

PINNIXA  CP1STATA 

16 

16 

33 

SIGAMRRA  TFNTACULATA 

16 

16 

39 

ARICIOFA  SP 

16 

16 

35 

LF  P| O0N0TUS  SUBLFVIS 

16 

16 

36 

lepioasthenia  SP 

16 

16 

37 

COROPHTUM  ACHE  RUS I CUM 

16 

16 

38 

diopatra  cuprea 

32 

39 

HE  M I PHOL  IS  FLONGATA 

32 

90 

MAGELONA  SP 

16 

16 

91 

TSOCHELES  WIJROEMANNI 

* 

32 

92 

NEPHRCPS IDAF 

16 

16 

93 

PHOT!  S SP. 

32 

99 

ASYCHIS  ELONGATA 

16 

16 

95 

CALLIANASSA  AC ANTHOCHIRUS 

16 

96 

GLYCINOE  SOLITARIA 

16 

97 

NEOPANOPE  tfxana 

/ 16 

98 

MAGFLCNA  ROSEA 

i 16 

99 

PALFONOTUS  HETFROSETA 

16 

50 

STH  = NELAIS  BOA 

1 >6 

51 

TFLLINA  VE  R S 1 CCLCR 

16 

52 

MICROPHOLIS  ATRA 

16 

53 

PAGURUS  POLL  1C  AR IS 

\ 

16 

59 

PRI CNCSPI  P OAYI 

\ 

16 

5S 

E’JCERAVIJS  ORAFLONGUS 

\ 

16 

56 

VITRINELLA  HE  L I CO  IDEA 

16 

57 

AMPfUSCA  ABDITA 

\ 

16 

58 

NEMERTEA  IWH1TE) 

16 

S9 

MFOIOMASTUS  CAL  1 FERMENS  IS 

16 

60 

NOTOMASTUS  LATERICFUS 

16 

61 

thypnf  priareus 

16 

62 

FU“IOA  SANGUINFA 

16 

63 

B At ANGGLOSSUS 

16 

64 

polyocra  CCMMFNSALIS 

16 

65 

CHI  ONE  SP 

16 

66 

PARAHFSIONF  LUTFOLA 

16 

TOTAL  NU«*8ER  OF  IKOTVIOUALS  2128  960 


2 A 80  928  1312  656 


TABl  E El  46 

EXPERIMENTAL  STUDY  BFNTHIC  DATA:  POST-DISPOSAL  PHASE  samples. 

NUMBER  OF  1NOIVIOUALS/SC.M.  OF  FACH  SPECIES  COLLECTED  AT  STATION  12-5  ON  24  MAY  7 6 

surf  tem»  surf  sal  bot  temp  bot  sal  depth  sed  temp  time  on  time  off 

26.0  “ 30.0  25.0  29.0  14.0  25.0  945  ' 1020 

SEDIMENTS:  2-3  CM  OXIDIZED  MUO  OVER  SANCY  MUO  C GRAY  CLAY.  SOME  BEAUMONT  CLAY 


SPECIES  REPLICATES 


1 

2 

3 

4 

5 

. 



ADLT 

YNG 

ADLT  YNG 

ADLT 

YNG 

ADLT  YNG 

ADLT 

YNG 

l 

RF  PL  1C ATE  S NOT  ANALYZEO 

***♦ 

****  **** 

2 

LUMBRINFRIS  TFNUIS 

224 

96 

32 

352 

3 

B AL  A NCGLCSSUS 

128 

48 

80 

368 

16 

4 

MAGELONA  SP 

2 56 

128 

176 

S 

S IGAMPRA  WASS 1 

64 

48 

64 

80 

6 

GI.YCFRA  AMERICANA 

64 

32 

64 

64 

16 

7 

PRIONOSPIO  PINNATA 

32 

48 

80 

16 

8 

GLYC  INDE  SOL  IT  AR  I A 

48 

112 

9 

CLY-EKELLA  ZONALIS 

32 

16 

64 

32 

10 

NERFIS  SUCC1NEA 

32 

16 

48 

16 

1 1 

PS  FUOEURY  T HOE  AMBIGUA 

16 

48 

48 

12 

SIGAMRRA  tfntaculata 

16 

- ' ■ -*  — 

80 

16 

13 

LFPIDASTHENI  A SP 

48 

32 

16 

14 

CERF5RATULUS  LACTEUS 

32 

48 

16 

15 

NEREI S SP 

32 

16 

16 

16 

NFMFRTEA  (YFLLOW  BANDED) 

16 

48 

17 

cossura  oflta 

48 

lfl 

pista  CRISTATA 

" 

32 

16 

19 

STHENELAIS  boa 

lfc 

16 

20 

ntnpATRA  CUPRFA 

16 

16 

21 

notomastus  latericeus 

16 

16 

22 

N1NCE  NIGRIPES 

16 

16 

23 

PRIONCSPin  CIRRIFERA 

16 

16 

24 

MEDIOMASTUS  CAL  IFORN  IENSIS 

16 

16 

25 

ancistrosyllis  JONESI 

16 

26 

POLYDORA  SOCIAL  IS 

16 

27 

SOLEN  V IR  1 0 IS 

16 

' 

28 

TELLINA  versicelcr 

16 

29 

AMDH1P00A,  UN 

16 

30 

VITR  INEILA  HFL  ICOIOEA 

16 

31 

ASYCHI  S FLONGATA 

16 

32 

BASCANICHTMYS  TERES 

16 

33 

MICROPHOLIS  ATRA 

16 

34 

COROPHIUM  ACHERUS1CUM 

16 

35 

PHOT  IS  SP. 

16 

_ 

TOTAL  NUMBER  OF  I 601 V I DUALS 

688 

560 

592 

240 

1216 

704 

table  E147 

EXPERIMENTAL  STUDY  BENTHIC  DATA:  POST -D I S PCS Al  PHASE  SAMPLES. 

NUMBER  OF  INDIVIO'IALS/SO.M.  OF  EACH  SPECIES  CCLLECTEO  AT  STATION  27-1  ON  25  MAY  76 


SUR 

F TEMP  SURF  SAL  POT  TEMP 

BCT 

SAL 

CEPTH 

SEO  TEMP 

TIME 

ON  T I ME 

OFF 

26 

.0  29.0  2A.  5 

35 

. C 

15.0 

25.0 

1105 

11 

50 

SFD 

IMENTS:  l CM  OXIDIZED  MUD 

OVER 

GRAY 

CLAY 

SPFCIFS 

REPL  1 

CATES 

1 

2 

3 

5 

5 

ADLT 

YNG  ADLT 

YNG 

AOLT 

YNG 

AOLT 

YNG 

ADLT 

YNG 

1 

REPLICATES  NOT  ANALYZED 

4444 

4444 

4444  4 

444 

2 

MAGELONA  SP 

112 

16 

58 

3 

C E°  E9R  A TUL  US  LACTEUS 

32 

96 

A 

QIOPATRA  CUPREA 

69 

16 

5 

SIGA«BRA  ViASSI 

16 

32 

6 

S I GAM  BR  a TENTACULATA 

16 

32 

7 

LUMBR  INER IS  TENUIS 

58 

8 

BALANOGLOSSUS 

16 

16 

9 

NEREIS  SP 

32 

10 

COSSURA  DFLTA 

16 

11 

PINNI  XA  CR  I STA  TA 

16 

12 

PS  F'JOEURYTHOE  AMBIGUA 

16 

13 

GYP  T I S VITTATA 

16 

1 A 

PHOT  IS  SP. 

16 

TOTAL  NUMBER  of  INDIVIDUAL 

S 

2 72 

155 

58 

16 

96 

96 

1 


table  E 1 48 

c XPFR I “E NTAL  STUDY  BENTHIC  CATA:  PCST -n IS  PPS  AL  PHASE  SAMPLES. 

NUMBER  OF  INDIVIDUALS/SO. M.  OF  EACH  SPECIES  CCILECTEO  AT  STATION  27-?  ON  25  MAY  76 


SURF  TEMP  SURF  SAL  BOT  TEMP 

BOT 

SAL 

DEPTH 

SED  TE«P  TIME  ON 

TIME  OFF 

26.  5 — 29.  0 24.5 

34 

. 0 

14  .0 

25.0  ~ 1025 

1055 

SEDIMENTS:  2 CM  OXIOIZFD  MUD 

OVER 

GRAY 

CL  A Y 

SPECIES 

R FPL  ICATES 

l 

2 

3 

4 5 

- 

ADLT 

yng 

ADLT  YNG 

ADLT 

YNG 

ADLT  YNG  ADLT 

YNG 

1 R F °L  I CA  T F S NOT  ANALYZED 

****  **** 

****  **** 

2 MAGELONA  SP 

64 

240 

48 

3 LtJMRRI  NE  Rl  S TENUI S 

32 

96 

16 

64 

32 

4 S IGAMPRA  HASS  I 

32 

128 

80 

5 CERERRATULUS  LACTEUS 

32 

144 

16 

6 GL  YC  I NOE  SOL  I TAR  I A 

16 

64 

32 

7 PHOT  IS  SP. 

112 

8 BAL  ANCGLOSSUS 

96 

9 PR  I ONO  Sp I 0 PINNATA 

48 

32 

10  0 10°  AT  R A CUPRFA 

16 

32 

32 

11  amdflisca  aroita 

16 

32 

16 

12  NERE  IS  SP 

32 

32 

13  PRIDNCSPIO  CIRRIFERA 

48 

14  Hcvj  ohpli  5 FLHNC.ATA 

16 

16 

16 

15  S IGA-pra  TENT ACUL ATA 

16 

L 6 

16  COSSURA  DELTA 

32 

17  GL  YCCRA  AMFR IC ANA 

16 

16 

18  NINOE  NIGRIPES 

32 

19  C I PRA  TUI  US  HEDGPETHl 

32 

20  CEPEBRATULUS  LURIDUS 

16 

21  NUCULANA  CONCENT  RICA 

16 

22  AR-ANOI A AG  I L I S 

16 

23  SPIOCARCINHS  IOPATUS 

16 

2 4 PAGURUS  ANNUL  I PES 

16 

25  BASCANICHTHYS  TFRES 

16 

26  PHORONIS  ARCHITECTA 

16 

27  MAGELCNA  ROSEA 

16 

28  VOLVULELLA  TE  X A SI  ANA 

16 

29  POLY  OCR  A SOC I AL IS 

16 

30  A moj  THOE  SP 

16 

31  NEMERTEA  (YELLOW  BANDED) 

16 

32  ASYCHIS  ELONGATA 

16 

33  ARICIPFA  SP 

16 

TOTAL  NUMBEP  OF  INDIVIDUALS 

336 

288 

832 

3 04 

224 

128 

TABLE  El  *»9 

EXPERIMENTAL  STUOY  BENTHIC  DATA:  PO ST -D I SPD SAL  PHASE  SAMPLES. 

NUMBER  OF  |NDI VI QUALS/SC. M.  OF  EACH  SPECIES  COLLECTFD  AT  STATION  27-3  ON  25  MAY  76 


SURF  TEMP  S'JRF  SAL  BOT  TEMP  BOT  SAL  DEPTH  SED  TEMP  TIME  ON  TIME  OFF 

26.0  28.0  26 .5  33.0  16.0  26.5  800  835 


SEDIMENTS:  2-3  CM  OXIDIZED  MUD 

SPECIES 

OVER  10 

CM  SCFT  MUD  EWER 

gray  a ay 

REPLICATES 

— — 

— 

1 

2 

3 

6 

5 

ADLT 

YNG  ADLT  YNG 

ADLT 

YNG 

ADLT  YNG 

ADLT 

YNG 

1 

REPLICATES  NOT  ANALYZED 

****  **** 

****  **** 

2 

MAGELONA  SP 

80 

16 

32 

3 

S IGAMORA  HASS  1 

16 

16 

96 

4 

LUMBRINFRIS  TFNU1S 

32 

68 

16 

5 

CFREBRATUUJS  LACTEUS 

16 

32 

32 

6 

DIOPATPA  CUPREA 

16 

16 

68 

7 

BALANOGLOSSUS 

68 

16 

16 

8 

S IGAMBRA  TENTACUIATA 

16 

16 

16 

16 

9 

PRIONCSPIO  PI NNATA 

16 

16 

32 

10 

GLYCINDE  SOLITARIA 

66 

11 

ARMANDIA  agilis 

16 

16 

16 

12 

PI NNI XA  CRI STATA 

16 

32 

13 

AMPEL ISCA  ABDI T A 

16 

16 

16 

NEREIS  SP 

16 

16 

15 

LFPIDASTHFNIA  SP 

16 

lb 

16 

COROPHIUM  ACHERUS ICUM 

32 

17 

A9RA  AEOUALIS 

16 

13 

AGLAOPHAMUS  VPRR I LI  I 

16 

19 

CLYMENELLA  ZONALIS 

16 

20 

COSSURA  DFLTA 

16 

21 

NINOE  NIGRIPES 

16 

22 

PSEUDEURYTHOE  AMBIC.UA 

16 

23 

XANTHIDAE 

16 

26 

ANC  ISTROSYLL IS  JONFS  I 

16 

25 

HEMIPH0L1S  flcngata 

16 

26 

BASCANICHTMYS  TFPFS 

16 

27 

sthenelais  boa 

16 

28 

MAGELONA  ROSFA 

16 

29 

ASYCH1S  ELONGATA 

16 

TnTAL  NUMBER  OF  INDIVIDUALS  160  336  166  176  320  80 


TABLE  E150 

F XPF  R I MC  NTAL  STUDY  8FKTHI C TATA:  PCS T -0  I S PPS AL  PHAS  F SAMPLES. 

NUMBER  OF  I NO!  V I DUAL  S/ SQ.  M.  OF  EACH  SPECIES  CCLLECTED  AT  STATION  27-4  ON  25  MAY  76 
SURF  TEMP  SURF  SAL  BOT  TEMP  BOT  SAL  DEPTH  SEO  TEMP  TIME  ON  T I «E  OFF 

26.0  29.0  24.5  34.0  14.0  24  .5  930  1015 

SEDIMENTS:  1-2  CM  OXIDIZED  MUD  OVER  SANDY  GRAY  CLAY 


SPECIES  REPLICATES 

1 2 4 5 


ADLT 

YNG 

ADLT 

YNG 

ADLT 

YNG 

ADLT  YNG 

ADLT 

YNG 

1 

REPLICATES  NOT  ANALYZED 

4444 

444* 

4444  4444 

2 

CERESRATULUS  lactfus 

16 

64 

16 

3 

magflona  sp 

16 

32 

48 

4 

AS  YC H IS  ELONGATA 

32 

16 

32 

5 

LU  MSP  INERIS  TENUIS 

48 

16 

6 

SIGAMBRA  MASS! 

48 

7 

ANC  ISTROSYLL IS  JONFS I 

48 

s 

NF  RF  I S SP 

16 

16 

9 

DIOPATRA  CUPRFA 

16 

16 

1 0 

SIGAMBRA  TFNTACULATA 

16 

16 

n 

NISTF  N1GRIPES 

16 

12 

GYPT IS  VITTATA 

16 

13 

CLY-ENELLA  ZONALIS 

16 

14 

CALLIANASSA  LATISPINA 

16 

15 

GLYCERA  AM  FR  ICANA 

16 

16 

GLYCINHE  SOLITARIA 

16 

17 

HFMIPHOLIS  flongata 

16 

IS 

SCOLEPSIS  SOUAMATA 

16 

19 

tharyx  setigera 

16 

20 

PHOT  1 S SP. 

16 



TOTAL  NUMBER  OF  INOIVIOUALS 

144 

80 

112 

128 

144 

80 

TABLE  E151 

EXPERIMENTAL  STUDY  BfBTHIC  BATA:  POST-C ISPGS AL  PHASE  SAMPLES. 

NJM8ER  OF  INDIVIDUAL  S/SQ.M.  OF  EACH  SPECIES  CCLLECTFD  AT  STATION  27-5  ON  25  MAY  76 


surf  temp 

SURF  SAL  eOT  TEMP 

bct  sal 

DEPTH 

SED  TEMP 

TIME  ON  TIME  OFF 

26.0 

SEDIMENTS: 

29.0  24.5 

2 CM  ox IOIZEO  MUO 

34.  C 

OVER  GRAY 

14.0 

CLAY 

25  .0 

840  920 

SPECIES  REPLICATES 


1 

2 

3 

4 

5 

ADLT 

YNG 

ADLT  YNG 

ADLT 

YNG 

ADLT  YNG 

ADLT 

1 

R F°L I CAT  ES  NOT  ANALYZED 

**** 

2 

MAGELONA  SP 

112 

144 

48 

3 

LUM3RINERIS  TENUIS 

16 

112 

128 

16 

sigambra  tentaculrta 

16 

32 

16 

96 

5 

G L Y C • NO  E SOLITARI* 

112 

48 

6 

PR IONOSPIO  PINNATA 

32 

32 

48 

7 

S 1 GAMRRA  HASS  I 

80 

It 

16 

8 

ANC I STROSYLLI S JCNFSI 

80 

9 

N I NOE  NIGRIPFS 

16 

32 

10 

PR1CNCSPI0  CIRRIFERA 

48 

1 1 

AMPFLISCA  abdita 

32 

16 

12 

CCSS'JRA  OEl  T A 

16 

1 6 

13 

GLYCEPA  A-FRICANA 

16 

16 

14 

BAL ANOGLOSSUS 

16 

16 

15 

CERFORATULUS  LACTEUS 

16 

1 4 

CLY«FNFLLA  ZONAL  I S 

16 

17 

NEREIS  SP 

16 

* 

I 4 

GYPT  IS  VITTATA 

It 

19 

G F* R p ph I U M ACHFRUSICUM 

16 

20 

CIRRATULUS  HEDGPETHI 

16 

21 

MAGELCNA  ROSEA 

16 

22 

A SYCHt  S E LONGA  TA 

16 

23 

OIOPATRA  CUPREA 

16 

24 

POFCI LOCHAETUS  JOHNSON  I 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

336 

480 

336 

320 

128 

Table  E152.  Means  and  standard  deviations  of  the  benthic  populations 
collected  in  the  DMDS 


July 

Sept 

Nov 

Jan 

Mar 

May 

Stations 

X 

960 

405 

1264 

522 

250 

1051 

s 

622 

40 

515 

360 

91 

504 

*■>  *■> 

X 

560 

346 

2092 

2128 

1568 

1067 

s 

142 

295 

426 

1855 

403 

81 

X 

1077 

640 

1296 

2352 

864 

925 

4 J 

s 

352 

277 

960 

2040 

292 

552 

O _A 

X 

1141 

853 

1419 

1849 

779 

1035 

s 

380 

433 

1160 

481 

275 

107 

X 

997 

554 

1109 

699 

427 

1285 

* J 

s 

734 

224 

313 

260 

61 

480 

15-1 

X 

1605 

731 

1445 

858 

997 

821 

s 

660 

176 

149 

33 

285 

176 

15-2 

X 

1072 

837 

1787 

1024 

1056 

885 

5 

459 

333 

454 

560 

427 

595 

15-3 

X 

885 

613 

2213 

1227 

1275 

1173 

s 

162 

361 

537 

459 

904 

149 

15-4 

X 

1941 

1008 

1797 

1452 

427 

1573 

s 

539 

344 

1182 

697 

228 

1135 

15-5 

X 

2320 

864 

1392 

725 

1008 

1115 

s 

554 

584 

915 

567 

139 

300 

12-1 

X 

1691 

224 

448 

693 

512 

1019 

s 

1440 

305 

346 

305 

300 

517 

12-2 

X 

896 

1125 

618 

1515 

751 

1269 

s 

652 

272 

357 

129 

208 

255 

12-3 

X 

939 

299 

416 

1283 

4021 

1623 

s 

672 

128 

291 

754 

871 

823 

12-4 

X 

1072 

469 

976 

738 

485 

2528 

s 

48 

337 

111 

310 

285 

792 

12-5 

X 

667 

1146 

619 

320 

1669 

1333 

s 

490 

1543 

337 

258 

1054 

549 

(continued) 


Table  E152  (concluded) 


July 

Sept 

Nov 

Jan 

Mar 

May 

ations 

14-1 

X 

3936 

1077 

768 

3101 

362 

1115 

s 

1878 

596 

320 

386 

250 

300 

14-2 

X 

821 

516 

811 

445 

304 

1328 

s 

325 

526 

290 

169 

32 

89 

14-3 

X 

2117 

117 

1104 

1072 

581 

1669 

s 

291 

36 

542 

160 

248 

312 

14-4 

X 

1131 

123 

597 

320 

587 

880 

s 

615 

116 

674 

48 

109 

312 

14-5 

X 

784 

485 

448 

363 

1595 

1045 

s 

210 

688 

347 

116 

377 

399 

X 

1157 

75 

1029 

632 

453 

224 

27-1 

s 

824 

46 

537 

292 

266 

178 

27-2 

X 

1157 

128 

432 

341 

373 

703 

s 

145 

97 

182 

154 

149 

398 

27-3 

X 

1035 

293 

725 

384 

347 

405 

s 

232 

176 

566 

204 

296 

88 

27-4 

X 

923 

128 

768 

208 

800 

229 

s 

133 

167 

304 

16 

100 

9 

27-5 

X 

1029 

565 

859 

304 

352 

533 

s 

282 

352 

538 

204 

89 

360 

APPENDIX  F 


RAW  MEIOBENTHIC  DATA  FROM  THE  EXPERIMENTAL  STUDY 


Table  FI.  Taxonomic  list  of  all  meiofaunal  species  collected  during 
the  experimental  study  in  the  offshore  disposal  site 
Galveston,  Texas. 


PROTOZOA 

Foraminifera 

Ammobaculitcs  cf  di  Utatus 
A mmon i a becca r i 
Bigeneria  irregularis 
Elphidium  pocyanum 
Elphidium  sp. 

Foraminifera  sp. 
Globigerina 

Nonion  cf  Pauciloculum 
Protconina  comprima 
Miliolidae 
Reusella  spinulosa 

CNIDARIA 

Hydrozoa 

Hydroida  sp. 

Actinaria 

Anemone  sp. 

Cnidaria  sp. 

PLATYHELMINTHES 

Turbellaria 

Turbellaria  sp. 

NEMATODA 

Desntoscol  ex  sp . 

Nematoda  sp. 

KINOR11YNCHA 

Echinoderella  remane i 
Pycnophyes  sp. 

Trachydemus  langi 

MOLLUSCA 

Gastropoda 

Gastropoda  sp. 

Nassarius  acutus 
Naticia  pusilla 
Vitrinella  sp. 

Bivalvia 

. Abra  aequalis 
Bivalvia  spp. 

Nucula  proxima 
Nuculana  sp. 

Veneridae 


ANNELIDA 

Polychaeta 

Ancistrosyllis  sp. 
Annelida  spp. 
Spionidae  sp. 

ARTHROPODA 

Crustacea 

Ostracoda 

Ostracoda  sp.  A 
Ostracoda  sp.  B 
Ostracoda  sp.  C 
Ostracoda  sp. 
Cirripedia 
Cypris  larva 
Copepoda 
Harpacticoida 
Car.uella  sp. 
Harpacticoida  sp.  A 
Harpacticoida  sp.  B 
Harpacticoida  spp. 
Arachnida 
Acarina 

Halicaridae  sp. 
Pycnogonida 

Pycnogonida  sp. 

HEM I CHORDATA 

Balanoglossus  sp. 

INCERTAE  SEDIS 
unknown 


TABLE  F 2 


FXPF 

R I WENT 

Al  ST'JOv  v 

F I o F A j 

N AL 

CAT  A 

: PRE- 

-0  I SP'1  SA  L DHA 

sr  s a M p 

LE  S 

. 

RAW 

NUMB  F P 

OF  T NO  l VI 

PI  AL  S 

CF 

FAFF. 

SPEC  1 : 

:s  ecu  cctlc 

A T ST  AT 

I (IN 

2-i  n\ 

1 A J UL  7 r- 

SURF 

T EMP 

S'lRF  SAL 

BOT  TF 

MP 

ROT 

SAL 

DEPTH  seo 

TEMP 

t i we  rfj 

T I wf  CF  E 

3 C. 

0 

S.C  2 

3 .5 

1 A 1 0 

1 A EC 

SEDIMFNTS: 

sp’ecie 

S 

RE  PL 

I 

UJ 

►- 

<. 

- 

1 

2 3 

4 

5 

1 

e **  NC 

CAT  A *** 

t 

tit  *< 

»**  * 4 * $ tV 

r ■»  tits 

■t.  * 

TOTAL  NUM3FR  OF  INDIVIDUALS 


r 


TAHLF  F3 

EXPERIMENTAL  STi  | i3Y  « F ! ° F AIJ.N  AL  CATA:  PRE-DISPOSAL  PHASF  5AMPLE  S. 

PAW  NUMBER  OF  INDIVIDUALS  Cp  EACH  SPECIES  CCLIFCTcC  AT  ST  AT  10i\  2-2  CN  2 A J'.ll  7S 

SUPF  TEMP  SURF  SAI  tiOT  lt«P  QOT  SAL  DEPTH  SFO  l^P  TIME  ON  T I vi  CF  F 

2P.5  10.)  26.0  L05S  112* 

SEDIMENTS: 

SPEC  IES  R E PL  ICATES 


12  J A 5 

[ *:  tt  * DATA  nr*  * w * ? *t  * * f-  * 

2 HPHfPlUM  y»*)g  V^NtW  BO 

'3  AMMONIA  e'ECCAP  1 AC 

A OSTPACPDA  n _ 1A 

5 GASTROPODA  SP.  S 

6 MIIICLIOAE  n 

7 A««rRACLLl  Tr S Cc  CILITATUS  6 

8 nSTRACOCA  A t 

9 N F *’  A T C D A SP.  A 

10  PRPTEfMNA  C 0 fc  E 0 I y A A 


TOTAL  NUM°FP  JF  INDIVIDUALS 


17C 


T A PL  E Fit 

EXPERIMENTAL  STUDY  «FTDFAU\5L  DATA:  P R E-D  1 S P">S  A|  PEASE  SAMPLES. 
RAW  MU'!  HER  OF  INDIVIDUALS  CF  F ACH  SPECIES  CfLlECTFO  AT  STATION 


C\  14  J'll 


SURF  TE“F  SURF  SAL  PCT  Tf^P 


SE  0 Tt“o 


tmf  dn 


S  FOMENTS: 


SPEC  IES 


FFFL  If  AT  fs 


1 2 


\ * TT  <r  DATA  Ttr  ft 

2 AMM08ACUI  Hr  S Cr  DILI  TA1US 
“ 3 N F M A T O 0 A S°. 

4 A MwfN I A 3FCCARI 

5 ELPHIOIUM  SP. 

6 RILICLIDAE 

7 ELPHIDIU”  p "’E  Y a n lm 

8 NCN1CN  CF  PAUC  inCIJUJM 
T PR01ECMNA  fC"Pr>  I v A 

10  OSTRACODA  A 

11  TRACFYOFYUS  LANC! 

12  GASTRCPCGA  Fp. 

13  CANUrLLA  SP. 

14 HARPACT I CC l 0 A J 
1 5 E C H I N DDF  R ELLA  R F m A N F 1 

16  PYCNOPHYfS  SR. 

17  31CET.ER1A  IRREGULARIS 


1 1 » < »*«• 


TOTAL  NUM3FR  C1F  INDIVIDUALS 


r 


T A PI  F F 5 

FXPFB1MFMAL  STIIOY  *•  F in  F AUN  M DATA:  p w f -'ll  S PI  S A L PI'ASf  'ASPICS. 

RAW  NIP'PFR  PF  I NniVl’niAiS  L B F A C H SPfClfS  CELL  F C T rr  IT  S T AT  lnN  7-  A PN  IA  J PL  75 


SURP 

TFMP  SURF  SAL  BOT  T E M P R(TT 

SAL 

OF  FTH 

St  0 T t w P 

TIFF  E N 

30. 

0 

5.0 

26.  C 

1 3CC 

5C  0 J 

VF  NT  S : 

SPECIES 

REPLICATES 

1 

2 

3 

A 

5 

' 1 

ELFMCTUV  SP. 

5 ( 

1 5 C A 

... 

2 

NCMPN  CF  PAUC  I ICPILUP 

16 

528 

32 

3 

3 

M IL  MU  I 0 A c 

2 A 

e 

152 

15B 

2A 

A 

A p R f n I a p f r,  r a c i 

32 

8 

lfC 

ICA 

16 

c 

NF  M A TOO  A SP. 

AR 

8 

22A 

8 

16 

6 

PS CT  F CN  IN  A F T'PP  I'M 

’A 

32 

95 

60 

7 

F L PH  I P I L w PQF  Y A A L v 

8 

160 

AO 

8 

RIVAL  VIA  SPP. 

56 

1 ft 

16 

9 

CStRAffOA  A 

16 

5 C 

8 

10 

GASTFCPmA  SP. 

6 A 

1 1 

PSTFfrnCA  R 

16 

1 A 

fi 

1? 

MJCUL  ANA  S°. 

16 

16 

13 

RIGFNFR  I A 1 1 R E S L L A S I S 

1 6 

c 

1 A 

NAT  ICA  PUS  II  L A 

3 

15 

A WVCRAC LL 1 TS S Cc  rIllTATUS 

3 

TOTAL  MJMPER  'JF  INCIVIOL.ALS 

325 

72 

3i  CA 

6AC 

216 

L. 


Taetf  F6 

F X"ER  I *EMAL  STUDY  MCIDFAUNAL  C4TA:  P PE-D  ISFOS  AL  P F AS  r SA^RLFS. 

PAW  NllMRFp  (IF  INDIVIDUALS  fF  EACH  SPPCIFS  CCLLeCTFr  AT  'TUK’N  2-S  D\ 

Surf  temp  surf  sal  bpt  temp  enr  sal  clpth  srn  n«°  timf  n\ 

3C.C  io. o 26.0  Isas 

SEDIMENTS: 

SPFCIES’  R E PL  ICATES 


12  3 A 5 


1 ***  kc  CAT i **“  *»*»  * * * * 

2 F L PH  I D I UM  CP.  A80 

— 3 N ONION  C F 0 AUC  1 1 CCU  LU  w lit  36 

<t E L PH  I D ! L' w 0 D F Y A A U v 96  

5 N EM  AT  00  A SP.  128  ”8 

6 MILIC11DAE  A A 

7 PR  OTT  CM  A A Cf>FPI*A  90 

8 AMMONIA  f e r r AP  I A 

9 NAT  ICA  PLS  III  A ~ " 3’2 

10  SI VAl VIA  SPP.  16 

11  CAST  PQPnC A SP.  It 

12  nsTRACnnA  a 9 

13  Ammo  gaCUL  I T F S Cr  DILITAT'JS  12 

1A  CSTRACrOA  P 3 


60 
’ 8 
88 
AO 
E6 


A 


L 


1 


1A  .1* I L 78 
TI«r  CFF 
1 A 20 


TOTAL  NUMBER  OF  INDI  V 1 1-1 L A l S 


8 A 8 


302 


296 


TAHl  E F7 

EXPERIMENTAL  STUDY  MFl<’FilJN\l  DATA:  P«r-DISPDS4L  PHASE  SAmPLFS. 

RAh  NUM3FR  OF  INDIVIDUALS  CF  PACH  SPFC1ES  f CL  L ECT  F T AT  STATION  15-  1 PN  P‘,  JUL  75 
SURF  TFMP  SURF  SAL  HOT  TE.MP  BOl  SAL  DEPTH  SED  T E K P TIRE  CN  TI«F  CF  F 

30.0  32.0  2.3.5  27.5  lfcAC  1710 

SFOt'lENTS: 

SPECIES  REPLICATES 


12  3 A 5 

1 ***  MO  DATA  **•*  " »«•*  *♦**  ***»  ***• 

2 “ILICLIOAC  12 

3 SmmTTn JA  n rcc  a'r  f a 

A NF  w AT  ("ID  A SP.  __  _ 3 

5 CIRRI  PETE  CYP°IC  l 

5 ELPHICI'JM  SP.  1 

TOTAL  MJKBER  QF  JNC 1 V ] CH  A LS 21 


TOTAL  KUMBER  QF  INCIV  ICUALS 21 


TABLE  F 8 

EXPFRIYFNTAL  STUDY  YE  I OF  A UNAL  DATA:  PRE-DISPOSAL  PHAST  SAMPLES, 
d RAW  MJ  “R  F R OF  INDIVIDUALS  OF  FAFF  SPFCIES  COLLECTED  AT  STATION  15-?  ON  2 5 JL'L  7S 

SURF  TOP  SURF  SAI  erT  TEMP  PCT  sal  ~C  E FTH  SEC  TEMP  TIME  ON  T IM  E OFF 

9999  9999 

SED1 MENTS : 

SPEC  I E S~  Ttf  L i C ATES 

12  3 4 5 

! 1 ***  ||0  DATA  »*«  ****  ****  * »**  **»*  **** 

TOTAL  NUMBER  OF  INDIVIDUALS  _ 


table  F9 

experimental  s t in y v f i c r a un  a l tata:  por-c  isfcsal  phasf  samples. 

■f'  RAW  NUMBER  OF  INDIVIDUALS  OF  rACH  SPECirS  CCLlcCTEI)  AT  STATICF  15-3  ON  7 5 JUL  7S 


SURF  TEMP  SURF  SAL  PCT  T E * P PCT 

S AL  CFPTF  SFC  TEMP 

TIMF  ON 

T I Mr  off 

9990 

9999 

S ED IM ENTS: 

SPECIES 

REFL  IC/TES 

12  3 ‘t 

5 

1 ***  NC  DATA  »**  ***»  *»*4  4444  »***  ***=» 


TOTAL  NUMBER  OF  INDIVIDUALS 


I 


TABLE  F 1 2 

EXPERIMENTAL  S Til OY 

«E IPFAWNAL 

PAT  A:  DRf-CISPOSAL 

PHASE  samples. 

RAW  number  of  individuals  cf 

EACH  SPECIES  CCLLECTFC  AT  STATION  14-1  ON 

22  JUL  75 

SURF  TEMP  S'JRF  SAL 

ROT  TEMP 

ROT  SAL  DEPTH 

SEU  TEMP  TIME  ON 

TIME  CF  F 

28.  5 31.0 

in 

• 

CO 

fSl 

14  .0 

28  .0  08  15 

0930 

SEDIMENTS*. 



SPECIES  REPLICATES 


1 

2 

3 

4 

5 

1 ELPHIDIUM  SP. 

3 

4 C 

52C 

2 NONION  CF  PAUC I IOC LLLV 

3 

8 

256 

3 AMMONIA  Pf  cr AS  I 

12 

24 

4 C 

144 

4 PRCTETMNA  CQMPRI  * A 

16 

12 

176 

8 

5 MR  IDL  1 DAE 

16 

16 

8 

168 

6 NEMATCDA  SP. 

Efc 

E 

16 

64 

16 

7 B I VALVI A SPP. 

8 

8 

8 

40 

8 GASTROPODA  SP. 

e 

lfc 

9 B I Gc  NE  PI  A IRRE3LLARIS 

10  ostracoda  SP. 

4 

16 

16 

11  ABRA  AFOUALIS 

12  NLCLLANA  SP. 

12 

16 

13  PYCNOPFYES  SP . 

e 

TOTAL  NUMBER  OF  INCIVICUALS 

112 

64 

2 B 8 

144 

1 152 

TABLE  F 1 3 

EXPERIMENTAL  STIPY  M£ I OF ALNAL  PATA:  PPE-CISFCSAL  FEASF  SANPLES. 

-0'  RA r)  NUYPER  OF  INPIVICUAIS  CF  FACE  SPECIFS  COUFCTEP  AT  STATION  14-2  ON  22  JLL  75 


SURF  TEUP  SURF  SAL  GOT  TEMP  EOT 

SAL  CEFTH 

SECT  EMP 

T I M F ON  TIME  OFF 

28.5  31.0  28.5 

1 A.  C 

28.  C 

1245  1325 

SEP  I ME  N T S : 

SPECIES 

REPLICATES 

1 2 

3 4 

5 

1 ♦**  NCT  DATA  *** 

* *** 

2 ELPEICIUM  SP. 

12C  34 

10 

fc 

3 Nc WAT CP A SP. 

32  6 

14 

114 

A PRCT  EON  IN  A CO«PR  IMA 

22 

fee 

5 Amkcma  OtCCAPI 

72 

2 

10 

6 NON  I ON  CF  PAUC I ICC LLLM 

26 

14 

10 

7 MIL IOL I DAE 

<N* 

O 

4 

2 

8 9IGFNEPI A I RREGUIARIS 

12 

9 3IVALVIA  SPP. 

io  nsTRAcrcA  sf. 

8 

4 

4 

11  GAS  TRPo(I0A  SP. 

12  AMM05ACUL  IT FS  CF  PILITATUS 

8 

4 

4 

13  CANLEILA  SP. 

2 

14  HARP  ACT  ICO  IPA  SPP. 

2 

15  TRACHYCEmuS  LSNCI 

2 

7** 


TOTAL  NUMBER  Cp  INCIV1CLALS 


256 


68 


236 


( 


I 

-cr 

( 

t 

l 

( 

( 


( 


( 


( 


( 


TAPLE  H5 

E XPER1  WCNTAL  STUDY  "FirFAUML  PAT 
RAW  NUMBER  OF  INDIVIDUALS  OF  EACH 

A:  PFF-C1SP0S 
SPEC  IE  S C Cl L 

A L PFASP  SAMPLFS. 

ECTFO  AT  STATION  1A-A  ON 

22  JUL  75 

SURF  TEMP  SURF  SAL  ECT  TEMP  POT 

SAL  CEPTH 

SEC  TEMP  TIME  ON 

TIME  OFF 

30.0  31.0  26. 5 

1 A . C 

28.0  1335 

1 A20 

SEDIMENTS: 

SPECIES 

PEFLICATES 

1 2 

3 A 5 

1 ***  NC  DATA 

2 PR CT  E ON  IN  A CDM0R1«A 

* * * * 

* * * * 

76  68 

3 ELPHICIUM  SP. 

A NEMATODA  SP. 

56 

2 

56  20 

23  A A 

5 AMMON  I A BECCAR  I 

6 A M MCB  AC  UL I T E S CF  riLITATUS 

ie 

32  2 A 

23  2A 

7 NON  ION  CF  PAUCI1CCULUM 

8 RIVALVIA  SPP. 

1 A 

16 

2C  A 

<3  M IL IOL  I OA  F 

10  R I GENE0  i t HkECUI  AP  IS 

2 

1?  8 

20 

11  ECHI NTOE PE LLA  RE^ANFI 

12  OSTRACODA  SP. 

2 

12 

8 

13  GASTPCPOCA  SP. 

1 A A NNr  L I 0 A SPP. 

A 

A 

8 

15  C AN'J  ELLA  SP. 

16  OSTHACrCA  A 

8 

8 

17  PYCMOPHYES  SP. 

IB  C 1 RP  1PEDF  CYPR  IS 

4 

4 

TOTAL  MjMRFR  CF  IACIVIPLALS 

98 

3.12  ...  2?A  _ . 

( 


1 ABLE  F I 6 

EXPER  mental  STUDY  “FIOFAUNAL  DATA 
Q RAW  NUR^ER  OF  INDIVIDUALS  OF  EACP 

SURF  TE  “ P SURF  SAL  POT  T jfSp  BOT 


29.0  28.5 

SEDIMENTS: 

~~  SPEC  IES 


1 **•  NO  DATA  *»* 

2 ELPHIDIU*  SP. 

"3  A “POM  A 3 E C C A»  I 
4JvE"FT0DA  SP. 

5‘acmcn  cf  paucilcculu* 

6 PROTEONINA  COvr>R I VA 

7 AMMOEACUL  ITES  CF  r ILITATUS 

8 HI VALVI A SPP. 


TOTAL  NUMBER  OF  INDIVIDUALS 


15 


100  2 72 


T a PL  E.  FI  7 

EXPERIMENTAL  STUDY  “f  I OF  AUN  A L DATA:  PCF-DISPOSAl  PHASE  SAMPLFS. 

PAW  NIIMO  FR  riF  TNPI  VI  DUALS  CF  EACH  SPECIES  CCLLECTEC  AT  STATION  12-1  ON 


J'JL  75 


SURF  TEMP  SURF  SAL  OCT  T E M P POT  SAL  OEPTH  SED  TEMP  T I ME  ON  TIME  CF F 


SEDIMENTS: 


SPEC  IE  S 


1 ***  NT  DATA  **» 

? EL  PH  IDT  UN  SP. 

3 ft*  PCM  A cECCarT  * 

A NE  m A T CD  A SP. 

5 Mil IOL IDAE 

6 NCNICN  CF  PAUOILCCULUM 

7 PROTcONl.NA  COMPRIMA 

8 P1CEMEPIA  IRREGULAR  IS 

9 AC  A RINA  SP. 

10  ANNELIDA  SPP. 

11  CST  RACCDA  A 

12  OS  TR  AC  CD  A P 

TOTAL  NUMQFR  OF  INDIVIDUALS 


REEL  ICATES 


t * * * ****  * * * 1 


T A8L  E Fl8 

EXPERIMENTAL  STUCY  VEIOFAUNAL  CATA:  PPE-DISPOSAL  PEASf 
RAW  NUMRFR  OF  INDIVIDUALS  CF  EACH  SPECIES  CCLLECTFD  AT 

SAMPLF  S. 

STATION  12-2  ON 

21  .I'JL  75 

SURF  TEMP  SURF  SAL  ROT  TEMP  FDT  SAL  DEPTH 

SED  TEMP  TIME  ON 

time  OFF 

9999 

9999 

SEDIMENTS: 


SPECIES 

REPL  ICATES 

1 2 

3 

A 

5 

1 *»*  NO  DATA  *»* 

***  * 

2 Nf  MAT  CO  A SP. 

3 

1 

1 A 

10  A 

3 AMMONIA  0 F C F AR  I 

7 

fc 

e 

96 

A El PHIDIUM  SP. 

10 

3 

72 

5 MILIOLIDAE 

1 

9 

16 

28 

6 BIVALVU  SPP  . 

AA 

7 ANNELIDA  SPP. 

22 

8 OSTPACODA  SP. 

l 

l 

28 

9 AMMCPACUL IT FS  CF  CILITATUS 

18 

1 1 

10  NONICN  CF  PAUC!  ICCULUM 

1 1 

1 

1 

16 

1 1 T R ACEYCEMUS  L AN C 1 

1 

f 

16 

12  PSCTFCMNA  rCMFOIMA 

3 

11 

A 

13  HARP  AC TICO I nA  CPP. 

2 

A 

1A  NAT ICA  PUS  ILL  A 

A 

15  E C H I NCDEPE l LA  PFYANFI 

16  8 1 f> E N E p 1 A IPRFC.UAPTS 

1 

A 

17  GASTRCPODA  SP. 

18  ANCI S1R0SYLLI S SF. 

1 

V 

TOTAL  NUMBER  OF  INDIVIDUALS  

3 fc 

A8 

6 8 

5A8 

T ABL 

E F 1 9 

expe 

RIMEMAL  STUDY  MFnrAUNAL 

CAT  A 

: PRE 

-n  is 

PDSAL 

PEAS* 

SAMPLF  s 

• 

C'  R Avi 

number  nr  individuals  rr. 

EACH 

SPEC  I 

ES  C 

CLLECT 

e r at 

ST  AT  ION 

12-3  ON 

21  JUL  75 

SURF 

TEMP  SURF  SAL  BCT  TE“P 

POT 

SAL 

DE 

PTH 

SED  T 

EMP 

TIME  CN 

time  cff 

12 

.5 

1520 

1610 

(.  SEDI 

[MENTS: 

/ 

SPEC  IES 

REEL 

ICAT 

ES 

1 

2 

3 

A 

5 

■ 1 

***  NT  DATA  *** 

* **  * 

**** 

2 

EL  PH  I 0 1 Uw  SP. 

? 

AO  96 

3 

NCNION  CF  PA'JC  ILOCULUM 

? 

1216 

A 

AMMONIA  BECCARI 

12 

AA1 

5 

M I L 10L I DA  F 

AC 

t 

6A 

6 

NE  M AT  CD  A SP. 

A 

t 

7 

PROTECMNA  CCFPPIRA 

2 

A 

8 

TRACHYCfMUS  L ANC  1 

A 

<5 

nsTPAcrnA  sp. 

2 

2 

10 

3 I V A L V I A SPP. 

2 

n 

C 1 R° 1 Ft  PE  CYPRIS 

1 

12 

A NE “ONE 

1 

TOTAL  N'JM  PEP  OF  1NDIV  ICL’AL  S 5 2 38 5J52A 


TAHLF  P20 

FXPEKIMFNTAl  STUDY  MEIPFA1INAL  DATA 
RAW  NUMBER  ()p  I NO  I V 1 0 L A L S IF  FAf.H 

: PPE-D  ISPOSAL  PEASF  SAMPLES. 

SPECIES  CCLLECT  FC  AT  STATION  12-4  ON 

21  JUL  75 

SURF  TEMP  SURF  SAl  BfT  TEMP  POT 

SAL  DEPTH  SED  TEMP  TIME  ON 

TIME  OFF 

12.5  1750 

1830 

S EO  IMENTS: 

SPECIES 

REPL ICATES 

12  3 A 5 

1 «.*  nc  DMA  *** 

__2_M|L IOL  I DAE  

3 4»»>CM'A  BECCAR1 

4 EL PHI  PI  UP  SP. 

5 OSTRACOCA  B 

6 PRCTECMNA  C 0 m P K IMA 
7'0STP.  ACOOA  A 

_ B A^CPACUL  ITFS_CF  OIL  ITATUS 
9 fc?  *A  TCD  A SP. 

10  NONION  CP  PAUCILrCULUN 

TCTAL  MJN'PFR  QP  INDIVIDUALS 


**  ** 


****  ***  * 


48 


1< 

_10 

1C 

10 

10 

A 

2 

2 

112 


TABLE  F2I 

E XPr  R I MF  NT  AL  STUDY  MEIOFALNAL  DATA:  PPE-rlSFCSAl  PHASE  SAWPLFS. 

Q RAW  NUMRER  OF  INDIV1DIALS  OF  EACH  SPECIES  COLLECTED  AT  S1ATICN  12-5  CN 


SURF  TE«P  SURF  SAL  PCT  TEMF 
29.0  28. C 

SEDIMENTS: 


ECT  SAL 


CE  FT  F 
12.5 


S FC  temp 
28. 0 


TIME  CN 
1220 


21  JUL  75 
T I ME  OFF 
1 3 AO 


SPEC  IES 


1 *»•  Nn  data  *»« 

2 mil IOL IDAE 


3 AMMONIA  6CCCARI 

4_ELpHIDIUM  SP. 

5 AMMCBACUL ITES  CF  CILITATUS 
b UNKNCVN 
" 7 CST  RACOCA  SP . 

8 NEMATCDA  s°. 

9 NON  ION  CF  P AUC  I ICCl.'L  LM 

10  PROTEON'.NA  CJMPR  IMA 

11  BIGFNEPIA  IRRFGLLARIS 


TOTAL  NUMBER  OF  INDIVIDUALS 


REFLICA1ES 

1 2 

~i  * * * 

2 A A 
BO 
72 

2A 
16 

8 


512 


3 A 

t * * * ***•” 


12 

4 

10 

£4 

2 

8 

2 ~ 
A 
2 

98 


TABLE  F22 


E XPER I VE  A 7 A L STUDY  mEIOFaUNAL  CATA 
RAW  NUM  8 FR  OF  INDIVIDUALS  CF  EACH 

: PRE-DISPOSAL  PHASE  SAMPLES 
SPFCIES  COLLECT  EC  AT  STATION 

27-1 

ON 

23  JUL  75 

SURF 

TEMP  SURF  SAL  »CT  TEMP  POT 

SAL  DEPTH 

SFO  TEMP 

T 1 ME 

C N 

TI*E  OFF 

29. 

0 29.0 

28.5 

1055 

1130 

SEDIMENTS: 

SPECIES 

PEFLIC/TES 

1 P 

3 4 5 

1 

2 

***  NC  CATA  *** 

AMM03ACULI TE S CF  DILI T ATUS 

23 

***  * 

? 

3 

4 

OSTPACOCA  A 

AMMCN I A RECCAR! 

3 A 

3 

2 3 

8 

5 

6 

m IL  1 3L I DAE 

PHCTFCMNA  C0K  PR  I “ A 

1C 

1 

1 

10 

7 

8 

NEMAT^ha  sp. 

T F ACHYCEM'.JS  L ANG  1 

3 1 

5 

5 

9 

10 

CSTRACCCA  3 

NON  ION  CF  RAUCItCCLLlM 

3 

2 

1 1 
12 

BIVALVIA  SRP. 

9 IGFNFRI A IRREGULARIS 

i 

1 1 

13 

HARP  ACT ICOIDA  SPP. 

1 

TOTAL  FUW3F«  OF  INCIVICUALS 

8 46 

4 35 

• 

TABIF  F23 

E XPC  R I “E  NT  AL  STUDY  MEICFAUAAL  C AT  A : PPE-CISFCSAl  PHASE  SADDLES. 

RAH  NUMBER  OF  INDIVIDUALS  OF  EACH  SPECIES  CCllFCTCC)  AT  STMICA  27-2  CN  23  JUL  75 
SURF  TEMP  SURF  SAL  eCT  fTiPP  PET  Sal  DEPTH  SEC  TEup  TIMF  ON  TIME  Oc  F 

t 

30. C 27.5  28.0  1305  1A15 

SEDIMENTS: 

SPEC  I E S REPLICATES 

1 2 _ 3 " ~ 4~  5 

l f ■***  NC  DA  T A ***  ; **  ** 

2 AMMUPACUl  ITFS  CF  CIl  ITATUS  A A 

3'  F C R AM  SP.'  2 1 

, A MILIQLIDAF  2 17 

5 NEMATOCA  SP  • t A '3 

6PRCTECMNA  CO*PPIMA 6_  l 

7 AMMONIA  BECCAR I ' 1 A 

8 OSTRACDDA  A 22 

9 FLPHIOIUM  SP.  3 

10  NON  I ON  CF  °AUC  ILOCIJLUM  1 


TOTAL  NUMBER  OF  INCTV1CUALS 15 7A _2 2fe 


< 


TABLE  F 2 14 

EXPERIMENTAL  STUDY  MftfiFAUNAL  DATA:  PRP-DISPCSAL  PH  ASF  SANPLFS. 

RAW  MJ*»0ER  OF  INDIVIDUALS  CF  FACf  SPECIFS  CCLLECTEO  AT  STATION  2 7-3  ON  Z3  JUL  75 


SURF  TEMP  SURF  SAL  SOT  TEPP  BCT 

SAL  CFFTH 

SEC  TFMP 

T I v f CN 

T I PE  CF  F 

2 9 

.0  29.0 

27. C 

0915 

1030  . 

SED 1 MF  NTS  : 

SPEC  IFS 

RE  PLICA  TES 

l 2 

3 4 

5 

1 

2 

***  NO  DATA  *** 

NFMATODA  SP. 

V-  * * * 

It* 

**  *z* 

1 

3 

4 

HAPPACTI CCI DA  A 

EC  P I. NODES  EL  L A R EM  AN  E I 

12 

1C 

5 

6 

A v w £ m a BECCARI 

M IL 1DL IOAF 

8 

6 

2 

' 

7 

8 

OSTPACODA  A 

NAT1CA  PLSILLA 

2 

2 

2 

2 

9 

10 

ANNELIDA  SPP. 

CNICARIA  S*. 

4 

4 

11 

12 

F L PH T 0 ! U w SP. 

BIVALVIA  SPR. 

4 

2 

2 

13 
1 A 

GA  ST  RC  PCD A SP. 

DESMDSCOLFX  SP. 

2 

4 

15 

PROT  EON  IN  A COMPR  IMA 

1 

TOTAL  NUMBER  OF  INDIVIDUALS 

214 

12 

8 

W-  \ 


1 


TAB  LF  F2  5 

EXPFRI«FNTAL  STUDY  mEIOFALNAL  HAT  A : PRE-DISPOSAL  PHASE  SAFFIES. 

RAW  AU  MR  E R OF  INDIVIDUALS  CF  EACH  SPECIES  C CL  L EC  T ED  AT  STATION  2 7-4  ON  ? 3 JLL  75 


SURF 

TEMP  SURF  SAL  BCT  TEMP 

BCT  SAL 

CEFTH 

SEC  TEMP 

T IMS  ON  T IMG  OF  F 

30. 

0 29.0 

27.5 

1435  1535 

SEDI 

“ENTS: 

SPEC  IES 

RE 

PLICATE  S 

1 

2 

3 4 

5 

1 

*•*  NO  DATA  *»* 

At-** 

***  * 

2 

A“MCPACUl  ITES  CF  CIllTATLIS 

112 

3 

AE  M A T CO  A SP. 

58 

3 

1 

A 

ELPHTCPJM  SP. 

AC 

19 

5 

PRCTECAIM  CCvFP1ma 

42 

6 

MI LIOLI DAF 

22 

20 

7 

A-MON  I A E etc AR  1 

3 ( 

8 

MONICA  CF  PAUCI LCCULUA 

20 

8 

9 

FOR  AM  S°. 

14 

10 

C.STRACCOA  A 

2 

4 

3 

1 1 

B I V A L V I A SPP. 

2 

6 

12 

GASTROPODA  SP . 

4 

13 

HARPACT  ICC  IDA  A 

2 

1 

1 A 

P YCNnPH  YF  S SP . 

2 

15 

B I CENEP  I A IRR  FG’JL  A°  IS 

2 

TOTAL  NUMBER  CF  1ACIVICUALS 

34  0 

68 

19 

c 


TAfllF  F26  ' 

EXPFR[“FNTAL  STUDY  MEIOFAUNAL  DATA:  P R F- C 1 « pr « A l DHA$C  SAFFtFS 

RAW  N-jM6Ffi  op  INDIVIDUALS  CF  EACH  SPECIES  CTLCECTFO  AT  ST-AT  inN*  2 7- 5 ON__23  JLL  75 


SURF  TEMP  SURF  SAI. 

8 0 T TF “P 

BCT  SAL  DEPTH 

S E C T f M P 

T IRE  CN  T IM£  or F 

29.5 

29. 5 

27. C 

1200  1250 

SEDIMENTS: 

SPEC  IES 

RE  PLIC A TF  S 

1 2 3 

A 5 

1 ***  NO  DATA 

* * * * * 2*  * * 

* *** 

“ICICI  IDA_E 

3 nfmatcoa"  SP. 

4 AMMON  I A PFCCAP  I 

5 B I V A L V I A SP°. 

6 EL  PH  101 UM  SP. 

7 T R A CFY  C EMUS  L AN  C l 

8 GAS  T RC  POP  A SP. 

9 FOR  AM  SPT 

10  HARP  ACT  I CM  PA  A 

11  PYCACGCMDA  SF. 

12  OSTRACOCA  A 

13  PYCNCPHYFS  SP. 


3A 
~ 3 

1 C 
a 

9 

A 

A 


TOTAL  NUMBER  OF  !Nt>l  VIDtALS 


11 


78 


? .'I 


TABLE  F 2 7 

EXPERIMENTAL  STlinY  MFIPFAUNAL  PA1A:  POST-DISPOSAL  PHASE  SA«PIFS. 

RAW  NUMBER  OF  INDIVIDUALS  Cf  EACH  SPECIES  CCL  L E CT  F C AT  STATION  2-1  ON  18  SEP  75 
SURF  TEMP’  SURF  SAL  Of)  T TEMP  BDT  SAL  DEPTH  SE  0 TFMF  TIMF  CN  TIME  O^F 

29.0  25. C 2R.0  29.0  10.3  28.5  1330  1 

SEDIMENTS: 


SPECIES  PEFLICATES 


12  3 A 5 


1 *»*  NC  DATA  *** 

2 EL  PH  ID  HIM  SP  . 

3 AMMONIA  G E C C AR  I 
U NE  u A T I'D  A SP. 
5GASTROPOOA  SP. 

6 PILIELIDAE 


TOTA L MJPBER  OF  1PPIVICLALS  696 


* * * » * <-*  f 


* *** 


3 36 
2 EC 
98 
16 
16 


TABLE  F29 

FX  PFR  I 'IF  NT  At  STUDY  M f I O F A L'N  A L nM  A : PO  ST -D  I S P F 5 Al  PHASE  SAMPLES. 

RAW  NUMBER  OP  INDIVIDUALS  C F f ACM  SPFCIFS  CCILFfTFr  AT  STATION  2-  3 ON  16  Sf  P 75 


SURF  TEMP  SURF  SAi  HOT  TEMP 

POT  SAL  CFPTH  SFCTFYP 

Tl>6  CH  TIME  OFF 

28. C 2A.0  28.0 

32.0  11.0  2P.0 

1 A30  1 5CC 

SEDIMENTS: 

SPEC  IFS 

REPL  ICATE  S 

12  3 A 

5 

1 ***  NO  DAT  A *•* 

2 npnicn  cf  pauci i cculup 

* * * * ****  * *-*:* 

70 

3 E L D H I D I LJM  SP. 

6 

50 

A PILICLIDAF 

12 

3A 

5 ANNELIDA  SPP. 

6 NFMATOPA  SP. 

36 

6 

1 A 

7 APPCMA  R ECO  AR  I 

12 

8 

8 BIVALVIA  SPP. 



A 

TOTAL  AUMflpo  CF  INCIVICUALS 72  _ .180  — 


TABLF  F30 

EXPERIMENTAL  STUDY  RFICFAUAAL 
^ RAW  N'JMGCR  OF  INDIVIDUALS  UF 

DATA:  PCST-C IS PTS Al  PHASE 
EACH  SPECIES  CCUECTEO  AT 

s AMPt  ES  . 

STATICA  2- A CN 

20  SEP  75 

SURF  TE  MP  SURF  SAL  BCT  T E 8 P 

f. 

PET  SAL  CEPTF 

SEC  TE“P  TIME  ON 

TIME  OFF 

28-0  23. C 28. C 

3C.C  11. 0 

28.0 

1002 

1030 

SEDIMENTS: 

SPECIES 

i 

PEF1  ICATES 

1 2 

3 

A 

5 

(.  1 ***  NC  OATA  «** 

* * * * 

2 MIL! CL l CAE 

6A 

SC 

6 

A 2 

3 A"«CM4  fUCCAPl 

32 

10 

8 

78 

{ A EL  D H I D I UY  SP. 

32 

AA 

6 

5 NEMATCCA  SP. 

16 

8 

2 

A 8 

6 ANNFLIDA  SPP. 

10 

12 

7 GASTROPODA  SP. 

8 

2 

fc 

8 PIVALVIA  SPP. 

A 

2 

6 

9 NCNION  CF  PAUCI  LCCL'LLM 

A 

6 

total  numpfp.  of  individuals 


iaa 


I 36 


3 C 


2CA 


1 


TAPLE  F3  1 

EXPERIMENTAL  STUDY  M E ICF  Al)N  A L CATA:  FCST-0  ISPOS AL  PHASF  SAMPLES. 

RAW  NUMBER  DF  INDIVIDUALS  CF  EACH  SPECIES  CCLLFCT  ED  AT  STATION  2-5  ON  20  SEP  75 


SURF  TEMP 

SUFF  SAL 

POT  TEMP 

POT  SAL 

nrPTH  SED  TEMP 

T I ml  CN  TIRE  CF  F 

20.  0 

2 5.  C 

2 P.  0 

30. C 

11.0  28.5 

1050  1130 

I.  SEDIMENTS: 


SPECIES 

PEFL  ICATES 

1 

2 3 4 5 

1 

2 

***  NC  DATA  *** 

EL  PH  I DIUM  SP. 

1392 

4 4 4 4 4**4  *444  4444 

3 

4 

AMMON  IA  PECCAR  I 

NCN1CN  CF  PALCI  LECULUM 

1 C24 
208 

5 

6 

NEMATOOA  5P. 

MIL ICL  IDAf 

2 72 
f 5 

7 

8 

G A S T R C Prn  A SR. 

OSTRACOCA  A 

5 B 
16 

9 

NATICA  PLSILLA 

16 

TOTAL  NUMBER  OF  INDIVIDUALS 

3 1 2 C 

c 


EXPERIMENTAL  STUDY  YE  ID  FAUNAL  DATA:  PCST-DISPLSAL  PHASE  SAMPLES. 

RAW  NUMPE0  OF  INDIVIDUALS  CF  EACH  SFFCIES  CCLLFCTET  AT  STATION  15-2 


18  SEP  75 


SURF  TEMP  SURF  SAL  BOT  TEMP  POT  SAL  DEPTH  SED  TFPF  TIPE  CH  TIME  OFF 


SEDIMENTS: 

s p ec  Fes 


NO  DATA  *»v 

2  NE  PAT  CD  A S P. 

3 MIL IOL I DAE 

A OSTSACODA  A 

5 AMMCNI A BECCARI 

6 AC  ARINA  SP.  _ 

7~ GASTROPODA  SP. 

8 EL  P H 10 1 UM  SP  ._ 

9 ANN  EL  1 C A S P P • 

TOTAL  N Li M B E R OR  I AC  T V I DU  A LS 


REPLICATES 


♦ # * * * * * * 


* e * * 


1 


table  F35 

EXPERIMENTAL  STUDY  ME  I OFAL'NAL 
RAW  NUMBER  OF  INDIVIDUALS  CF 

DATA:  PCST-C1  SPCSAl  FFASE  SAMPLES. 

EACH  SPECIES  COLLECTED  AT  STATION  15-4  ON 

18  SEP  75 

SURF  TEMP  StRF  SAL  PCT  TEMP 

FCT  SAL  CEPTF  SEC  TEMP  TIME  ON 

TIME  OFF 

26.0  24.0  28. C 

25. C 28.0  1035 

1115 

SEDIMENTS: 

SPEC  IES 

PE  FL1CAIFS 

12  3 4 5 


12  3 4 5 

■ i MiiToTioAi  '~T5  Ti  a 7s  if 

2 AMMONIA  P E Cr  AR  1 1C  22  5 16'  3 

3 NEMATCOA  SP.  6 7 18  <3  2 

4 ANW  EL  IDA  SPP.  27  1 5 

5 EL  PE  1 D UJ M SP.  5 10  i <5 

6 NGNION  CF  PAUCI  ICCL'LLE  3 ll  l l 

, " 7 PROTECNINA  cn^PRIMA  " 1 ' 3 5 

8 CSTRACDC.A  8 A 2 6 

9 O ST R ACODA  A 1 6 T 

10  8 I GFNER 1 A IRREGULARIS  t 

11  NE  A 1 CD  A S°.  5 

12  GASTROPODA  SP.  1 1 

13  BJVALVIA  Spp.  1 1 

14  NLClLA  PRC X t M A 1 

15  PROTEONYn A COM PR  IMA  1 

16  TRACHVDEVUS  LA\G1  1 

17  9AL  ANnr.LOSSns  1 

18  TRACPYCEPUS  LANCI  _1 

. 19  VITRINFILA  SP.  1 

20  NASSARIUS  ACUTUS  l 

21  NAT IC A PUS  ILL  A 1 

i 22  NUCULANA  SP . 1 

>3  T URPELL AP I A 1 


50  34 


TOTAL  NUMBER  0F  1NC1V1CUALS 


40 


73 


96 


( 

l 


TABLE  F 37 

EXPEKI MENTAL  STUDY  MEIOFAUNAL  cata:  pqst-o isposal  pha sf  sample  s. 

RAW  NUvtJFR  OP  INDIVIDUALS  CF  EACH  SPECIES  CCLLECTED  AT  STATION  14-1  ON  IS  SEP  75 


SURF  TEMP  SURF  SAL 

POT  TFMP 

30 T SAL  DEPTH 

SF  0 TEMP 

T I ME  ON 

TIME  OFF 

28.0  22.0 

28.  0 

28.0 

28  .0 

C830 

1C00 

SEOIMENTS: 


SPECIES 

PEFL  ICAT  ES 

1 

2 

3 

4 

5 

1 Ammcma  SECC  ao  i 

16 

24 

3 

4 

2 PROTEONINA  COMPRI^a 

28 

1 

8 

3 NEMATODA  SP. 

£ 

E 

9 

2 

12 

4 Ml LICLIOAE 

S 

20 

2 

4 

5 ELPH1D1UM  SP. 

24 

3 

6 8 I Cf  Nf  R I A 1 R R T C'J L A p IS 

8 

7 ACARINA  SP. 

2 

2 

8 ANN  EL  IDA  SPP . 

2 

1 

9 GLORIGERINA 

1 

2 

10  VENEKIOAE 

2 

11  ECEINCCERFLL A REMANE! 

1 

12  HARPAC  TI CCJ  OA  A 

1 

13  HARPACT ICOICA  9 

14  AmmCPACUL IT FS  CF  C1LITATUS 

1 

I 

. .WML  NUM8ER  0F_  IKftt V1DLALS 

33 

76 

46  _ 

_ 1 3 

34 

tablf  F 38 

j.  FXPFR|vFNTAL  STUDY  M F IP  F AUN AL  DATA:  POST-01  SPOSAl  PHASE  CA“PLFS. 

C RAW  num3ER  OF  INDIVIDUALS  CF  rACH  SPFCIES  CCLLFCTFr  AT  STATION  IA-2  ONI  IS  SEP  75 


SUP F T EMP  SURF  SAL 

80T  TEMP 

ROT  SAL 

DEPTH  SEO  TEVF 

TIFF  CN 

TIME  OFF 

28.  0 28.0 

28  .0 

28.0 

28.0 

1510 

1300 

SEDIMENT  S: 


SPECIES 

REPL ICATES 

1 2 3 

A 5 

1 

***  NT  DATA  *** 

***«  4 * * 4 

2 

PI  LI  CLIDAF 

30 

A 

3 

NEM  AT 00  A SP. 

2A 

1 

A 

A w V0N I A BFCCAPI 

2 

5 

NONION  CF  PALC  1 LCCIJLLm 

1 

6 

PRO! EON INA  COMPR IMA 

1 

TOTAL  MjMR ER  CF  J NCI  V 1 CU  A LS 

56 

7 

£ -1 


TABLE  F39  — ' 

-—EXPERIMENTAL  STUDY  ME  10  FA  LIN  AL  DATA:  PC  S T - D I SPC  5 AL  PHASE  SAPFIES. 

RAW  NUMBER  QE  l ND I V I PU  A LS  EF  EACH  SPECIE*  CCLLECTEC  AT  STATION  1A-3  ON  15  SEP  75 


SURF  T CMP  SURF  SAL  BOT  TF«P 

BOT  SAL  DEPTH 

SED  TFPP 

T I PE  CN 

TIME  OFF 

2 8.0  2 A .0  28.0 

30 .0 

28. C 

1315 

1 A 1 0 

SEDIMENTS: 

SPECIES 

REPLICATES 

l 2 

3 

A 

5 

1 ***  NO  DATA  *** 

2 MiLICLIOAP 

* * * * * *** 

1 

72 

3 ELPHIOI'JM  SP. 

66 

4 A^CMi.PECCJPI 

16 

5 FOShm  $p. 

15 

6 NEMATODA  SP. 

4 

1 

8 

7 GASTROPODA  SP. 

8 OSTRACDDA  A 

1 

1 

A 

9 PRCTECNINA  COMPRIMA 

2 

total  mjmber  cf  iacivicuals 

20 

5 

166 

( 


TAB  LF  FAO 

EXPERIMENTAL  STUDY  M F I OF  A UN  AL  DATA:  PC S T- C I S PC S A L PHASE  SA^FICS. 

Q RAW  NUMBER  PE  INDIVIDUALS  CF  FACE  SPECIES  COLLECTED  AT  STATION  IA-A  ON  IB  SEP  75 


SURF 

TEMP  SURF  SAL  fiCT  TEMP 

BCT  SAL  CEFTH  SECT  EMP 

T IME  ON  T JM  E OFF 

28. 

0 25.0  28.0 

28. C 28. C 

1A20  1520 

SEDIMENTS: 

SPEC  IES 

REPLICATES 

12  3 A 

5 

1 

*»*  NO  DATA  *** 

ft**#  * * * * 

2 

MIL1CLIDAF 

1 2 A 

3 

ELPHIDIUM  cp. 

3A 

A 

NEMATODA  SP. 

20 

2 

5 

NCNICN  CF  PAUCILCCULUM 

lfc 

6 

AMMONIA  BECCARI 

12 

A 

7 

ANNEL  IDA  SOP. 

1C 

8 

81VALMA  S°°. 

6 

<3 

GASTROPODA  SP. 

A 

10 

HARPACT  ICCICA  A 

2 

1 1 

SPI GNI D AE 

2 

12 

ACARINA  SP. 

2 

13 

CSTRACCDA  A 

2 

TOTAL  NUMBER  OP  INDIVIDUALS 

230 

10 

r 


i 


TABLE  Fli2 


EXPERIMENTAL  STUDY 

v E IHF 

auaal 

CAT  A 

: FCST-C ISPOSAL 

P HA 

sr  satplf 

5. 

RAW 

NU3PFR  OF  I NO  I 

VI  DUAL 

S CF 

F ACH 

SPFCIES  CCLLECT 

EC  A 

T STATION 

12-1  ON 

16  SE°  75 

SURF 

TE^p  SURF  SAL 

FCT 

T E v P 

ROT 

SAL  DEPTH 

SED 

TE«P 

T I PE  ON 

TIRE  CF  F 

• 

00 

c* 

0 2A.  C 

28. 

5 

28. 

0 

28 

.0 

1115 

1220 

SEDI 

HENT  S: 

SP FC  IES 

PFFL  ICAT  FS 

12  3 A 5 


L "1  ***  NC  DATA  »** 

2 EL°HI0IUM  S°. 

3 AMMONIA  eECCABI 
<,  NF«AirnA  sp. 

5 MJL  I OL I DA  E 

6 ACMCN  CF  PAtJTI  ICCULUM 

7 0 I VALVI A SPP. 

e ostracoca  a 

*nN'\F  L IDA  SPP.~ 

10  GASTROPODA  SP. 

1 1 HYORCIDA  SP. 

12  B 1 GE  NF  R1  A 1 ° R F G L l APIS 


2J> 3 1 0 


T OT  At  MIMfi  fP  PF  INDIVIDUALS 


It 


1 

***  AC  CATA  «** 

****  * * **  ’ 

2 

ELPHIDIU^  FP. 

1 2 A 

5A  A 0 

3 

MIL ICL IPAE 

1 C A 

56 

8S6 

A 

A«“CMA  3CCCAM 

28 

8 

A 80 

5 

NON  I ON  CF  PALlC  I LCCULDM 

136 

160 

_6  NE  w AT  CD A SP.  23 

7 GA  STPCPQDA  SP.'  12 

8 ns t p a co n a a i? 

9 OS'TBACODA'  O " 8 

10  SI VAL VIA  SPP.  A 

11  ANNEL  IDA  SPP  . 

12  HAPPACTI CrtDA  SFF.  A 


TOTAL  NUMPFR  -)F_1  ND  I V ICLAL  S AfcC 


7 6 71  CA 


f U / 


FXPERl *FMAL  STUDY  RE1CFAUNAL  DATA:  PCST-D ISPOSAL  phasf  Sayolts. 

RAW  NUMOFR  Of  ! NO  I V I DUALS  Cc  fcACH  SPECIES  CCllFCTfC  «T  STATION  J^-3  n\  l6  SEP  79 


SURF  TFWP  SURF  S Al 

ftCT  TE«P  POT  SAL  DEPTH 

SFD  TF  MP 

TIRE  on 

TIRE  OFF 

9999 

9999 

SEDIMENTS: 

SPECIES 

REPL  1CATES 

1 2 3 

A 5 

1 * * * ND  OAT  A *»* 

*#**  t * ft  * * * .4  « 

* **  t ft  * * * 



TOTAL  MjmR  F R Cc  INDIVIDUALS 


TARIF  F I*  5 

FXPFRIMFNTAL  STUDY  MEI0FAUN4L  PATA:  PC  S T-0  I S PC  S Al  PHASF  SAMPlfS. 

RAU  NUM0FR  pc  INDIVIDUALS  C F FACH  SPFCIFS  CfLLFCTFD  AT  STATION  12-4  ON  16  SF  P 75 


SORF  TFMP  SURF  SAL  001  TEMP 

00  T SAL  OEFTH  SF  D TEMP 

TIRE  CN 

T IMF  OFF 

28 

.0  24.0  28.5 

30.0  28.5 

C55C 

1100 

SEDIMENTS: 

SPFC 1ES 

RE  PL  1C  A IE  S 

12  3 4 

5 

1 

2 

***  NO  0 AT  A *** 

F L PH  IP I L w SP. 

Aft 

41 

3 

4 

AMMON  IA  B ECC  AR  I 

ML  1CI  IPAF 

2 23 

2 1 

12 

28 

5 

6 

NE  TCP  A SP. 

NCNION  CF  PAUCILCCULUM 

16  4 

1 1 

4 

7 

8 

0 I GF  NE  R l A IPRECLiLAPIS 
ostracpda  A 

8 

4 2 

9 

10 

BIVALVIA  SPP. 

VI  1 P l Nc  L l A SP. 

2 

4 

TOTAL  NUMBER  OF  INDIVIDUALS  1C  54  12  40 


-r 


( 


TARl  F F 4 7 


EXPERIMENTAL  STUDY  ME  10 FAUNAL 

RAW  numpfr  of  individuals  cf~ 

DATA:  POST-DISPOSAL  PHASE  SAMPLES. 

FACH  SPECIES  COLLECTED  AT  STATION  27-1  on 

17  SEP  75 

SURF  TFMP  SURF  SAL 

ROT  TEMP 

POT  SAL  DEPTH  SEP  TEMP  TIME  CN 

TIME  OFF 

28.0  26.5 

28.0 

30.0  28.0  123C 

1350 

SEDIMENTS: 


SPECIES 

REPLICATES 

1 

2 

3 4 5 

1 

»»*  NC  DATA  **» 

****  **** 

2 

E L PHI  01 LM  SP. 

88 

2 

3 

AMMONIA  BED.CARI 

45 

7 

A 

FCRAM  SP. 

22 

5 

Ml  LI  CLI0AE 

16 

3 

6 

NCNION  CF  PAUCILCCOLUM 

12 

7 

PRCTECNINA  COMPPIma 

7 

8 

BIVALV1A  SPP. 

1 

4 

9 

OSTRACOCA  A 

3 

1 C 

NF  MAT  CD  A SP. 

I 

1 

1 1 

ACARINA  SP. 

1 

12 

AMMCPACUL ITFS  CE  CILITATJS 

1 

13  gastrCpoda  sp.  1 


TOTAL  NUMPER  Of  INDIVIDUALS 


28  It  A 


22 


TABLE  FA8 

experimental  study  v e i r f au  n a l fata:  pcst-t  isposal  phase  samples. 

RA»  NUMBER  OP  INDIVIDUALS  OF  EACH  SPPC1ES  CCLIECTEC  AT  STATION  27-2  ON 


SURF  TF^P  SURF  SAL  PTT  TEMP  °PT  SAL  DEPTH  Sf D TEMP  TIWE  ON 


9999 


SEDIMENTS: 

specYes 


1 ■**  NO  DATA  *** 


REPL  ICAT  ES 

1 ~T  3 4 

*♦**  »»**  ** * » **«* 


5 

*»** 


17  SEP  75 
TIME  CPF 
9999 


TOTAL  NIJMBF0  OF  INDIVIDUALS 


r ' 


TA3LE  Fi)9 

EXPERIMENTAL  STUDY  w E I Cl  F AUN  AL  CATA:  PO  ST-0  I SPO  SAL  PHA  SF  SAMPLES. 

RAW  NUM3CR  OF  INOIVirOALS  CF  EACH  SPECIES  CELLE  CT  EC  AT  STATION  27-3  ON  17  SEP  75 


SURF 

TFMP  SURF  SAL  POT  TEMP 

80  T SAL 

DEPTH 

SFD  TEMP 

TIME  ON 

TIME  CF  F 

28. 

0 29.0  28.0 

32 .0 

28.0 

1 A 30 

1500 

SEDIMENTS: 

SPECIES 

REPLICATES 

1 

2 

3 A 

5 

1 

2 

***  NC  OAT  A **  = 

FOR  AM  SP. 

* ♦ * * 

A 1 

57 

3 

A 

M IL  I CL  I CAT 

NE  VA I CO A SP. 

6 

2 

29 

1 7 

A 

5 

6 

PROTFONINA  C 0 M P R IMA 
CSTRACOOA  A 

2 

1A 

5 A 

2 

7 

8 

ELPHIDIUM  RP. 

ANNEL  ICA  SPP  . 

7 

c 

3 

9 

10 

CSTRACCOA  8 

NON  I ON  CF  P A OC  I 1 CCLLLM 

3 

A 

1 1 Ammon  I a PE  TEAR  I T"  1 

12  J^.RACUI  IT  = S Cc  DU  IT AfUS  2 

13  B I GEN  ER  I A IPRFGLLARIS  2 


TOTAL  NUMPER’  OF  IN  C I VI  CU  AL  S 30  A7  (.6  fc3 

> 


TABLE  f 52 

EXPERIMENTAL  STUDY  ME  I OFAUNAL  DATA:  POST-DISPOSAL  PHASE  SAMPLES. 

RAW  NUMBER  OF  INDIVIDUALS  OF  EACH  SPECIES  COLLECTED  AT  STATION  2-1  ON  23  NOV  75 

SURF  TEMP  SURF  SAL  BOT  TEMP  BOT  SAL  DEPTH  SED  TEMP  TIME  ON  TIME  OFF 


SEDIMENTS: 


SPECIES 


REPLICATES 


1 ***NO  DATA*** 

2 NEMATODA 

3 AMMONIA  BECCARI 

4 ELPHIDIUM  SPP. 

5 NONION  SP. 

6 MILIOLIDAE 

7 BUL IMNO IDES 

8 PROTEONINA  COMPRINA 

9 BIGENERINA  IRREGULARIS 

10  BULIMINELLA  SPP. 

11  TRACHYDEMUS  LANG  I 

TOTAL  NUMBER  OF  INDIVIDUALS 


TABLE  F53 

EXPERIMENTAL  STUDY  ME IOFAUNAL  DATA:  POST-DISPOSAL  PHASE  SAMPLES. 

RAW  NUMBER  OF  INDIVIDUALS  OF  EACH  SPECIES  COLLECTED  AT  STATION  2-2  ON  25  NOV  75 

SURF  TEMP  SURF  SAL  BOT  TEMP  BOT  SAL  DEPTH  SED  TEMP  TIME  ON  TIME  OFF 

18.0  26.0  20.0  30.0  10.5  21.0  0917  1005 

SEDIMENTS: 

SPECIES  REPLICATES 

12  3 4 5 

****  ****  ****  **** 

-450 
255 
30 
570 
30 
15 
45 
60 
60 

TOTAL  NUMBER  OF  INDIVIDUALS  1515 


1 ***N0  DATA*** 

2 NEMATODA 

3 AMMONIA  BECCARI 

4 ELPHIDIUM  SPP. 

5 MILIOLIDAE 

6 PROTEONINA  COMPRINA 

7 BIGENERINA  IRREGULARIS 

8 AMMOBACUL I TES  SP. 

9 BULIMINELLA  SPP. 

10  OSTRACOD  B 


L 


TABLE  F52* 

EXPERIMENTAL  STUDY  ME IOFAUNAL  DATA:  POST-DISPOSAL  PHASE  SAMPLES. 

RAW  NUMBER  OF  INDIVIDUALS  OF  EACH  SPECIES  COLLECTED  AT  STATION  2-3  ON  25  NOV  75 


SURF 

TEMP  SURF  SAL  BOT  TEMP  BOT  SAL 

DEPTH 

SED  TEMP 

TIME  ON 

TIME  OFF 

18 

.0  25.0  20.0  28.0 

11.0 

18.0 

0817 

0900 

SEDIMENTS: 

SPECIES 

REPLICATES 

1 

2 3 

1* 

5 

1 

***N0  DATA*** 

2 

NEMATODA 

108 

81 

3 

AMMONIA  BECCARI 

216 

2143 

81 

i» 

MILIOLIDAE 

297 

27 

81 

5 

PROTEONIHA  COMPRINA 

81 

27 

6 

AMMOBACUL ITES  CF  DILITATUS 

54 

7 

BULIMINELLA  SPP. 

27 

8 

NONION  SP. 

27 

9 

BULIMINOIDES  SP. 

27 

5A 

10 

OSTRACOD  A 

27 

5*4 

11 

PYCNOPHYES  SP. 

27 

TOTAL  NUMBER  OF  INDIVIDUALS 

783 

1*32 

324 

TABLE  F55 

EXPERIMENTAL  STUDY  MEIOFAUNAL  DATA:  POST-DISPOSAL  PHASE  SAMPLES. 

RAW  NUMBER  OF  INDIVIDUALS  OF  EACH  SPECIES  COLLECTED  AT  STATION  2-4  ON  25  NOV  75 

SURF  TEMP  SURF  SAL  BOT  TEMP  BOT  SAL  DEPTH  SED  TEMP  TIME  ON  TIME  OFF 

18.0  28.0  18.0  30.0  11.0  20.5  1225  1305 


SEDIMENTS: 


SPECIES 

REPLICATES 

1 

2 3 

4 

5 

1 

***N0  DATA*** 

-k-kirh 

**** 

2 

NEMATODA 

480 

1035 

75 

3 

AMMONIA  BECCARI 

120 

195 

90 

A 

NONION  SP. 

15 

5 

MILIOLIDAE 

75 

435 

120 

6 

BUL IMINOIDES  SPP. 

75 

7 

BIGENERINA  IRREGULARIS 

15 

45 

15 

8 

ECHINODERES  REMANI 

15 

9 

OSTRACOD  A 

15 

10 

HARPACT 1 CO  1 DA 

75 

30 

15 

11 

ELPHIDIUM  SP. 

15 

12 

TRACHYDEMUS  LANG  1 

30 

13 

BUL IMINELLA  SPP. 

135 

60 

14 

AMMOBACUL ITES  SP. 

15 

TOTAL  NUMBER  OF  INDIVIDUALS 

885 

1920 

315 

EXPERIMENTAL  STUDY  MEIOFAUNAL  DATA:  POST-DISPOSAL  PHJSE  SAMPLES. 

RAW  NUMBER  OF  INDIVIDUALS  OF  EACH  SPECIES  COLLECTED  AT  STATION  2-5  ON  25  NOV  75 

SURF  TEMP  SURF  SAL  BOT  TEMP  BOT  SAL  DEPTH  SED  TEMP  TIME  ON  TIME  OFF 


18.0 

SEDIMENTS: 

SPECIES 


25.5 


19-5 


29-0 


11.0 


22.0 


1 1 AO 


1200 


REPLICATES 


1 ***N0  DATA*** 

2 NEMATODA 

3 AMMONIA  BECCARI 


****  **** 


****  **** 

2A 

8 


TOTAL  NUMBER  OF  INDIVIDUALS 


32 


TABLE  F 57 

EXPERIMENTAL  STUDY  ME  I OFAUNAL  DATA:  POST-DISPOSAL  PHASE  SAMPLES. 


RAW 

NUMBER  OF  INDIVIDUALS  OF  1 

EACH  SPECIES  COLLECTED  AT 

STATION  15-1 

ON  i*  DEC  75 

SURF 

TEMP  SURF  SAL  BOT  TEMP 

BOT  SAL  DEPTH 

SED  TEMP 

TIME  ON 

TIME  OFF 

16 

.0  27.0  16.0 

29-0  8.0 

17. 

0 

1620 

1640 

SEDIMENTS: 

SPECIES 

REPLICATES 

1 

2 

3 

U 

5 

1 

***N0  DATA*** 

•kkkk 

2 

NEMATODA 

1*05 

630 

3 

AMMONIA  BECCARI 

75 

105 

75 

k 

ELPHIDIUM  SPP. 

15 

30 

5 

BIGENERINA  IRREGULARIS 

15 

6 

AMMOBACUL 1 TES  SPP. 

kS 

7 

BUL IMINELLA  SPP. 

15 

30 

15 

8 

NON  1 ONELLA  SPP. 

15 

9 

MIL IOLIDAE 

15 

10 

HARPACT 1 CO  1 DA 

15 

TOTAL  NUMBER  OF  INDIVIDUALS 

165 

585 

675 

TABLE  F58 

EXPERIMENTAL  STUDY  ME  I OFAUNAL  DATA:  POST-DISPOSAL  PHASE  SAMPLES. 

RAW  NUMBER  OF  INDIVIDUALS  OF  EACH  SPECIES  COLLECTED  AT  STATION  1 5“2  ON  A DEC  75 


SURF 

TEMP  SURF  SAL  BOT  TEMP 

BOT  SAL 

DEPTH 

SED 

TEMP 

TIME  1 

16 

.5  29.0  17.0 

30.5 

8.0 

17 

.0 

1345 

SEDIMENTS: 

SPECIES 

REPLICATES 

1 

2 

3 

A 

1 

***N0  DATA*** 

**** 

2 

NEMATODA 

293 

210 

60 

3 

AMMONIA  BECCARI 

2A0 

135 

90 

A 

MILIOLIDAE 

175 

15 

15 

5 

BULIMINELLA 

60 

75 

6 

AMMOBACUL ITES  SPP. 

15 

7 ELPHIDIUM  SPP. 

8 BIGENERINA  IRREGULARIS 

9 OSTRACOD  A 15 

10  SIGAMBRA  SPP. 

768  A50  180 


TIME  OFF 
1A15 


5 


120 

90 

15 

15 

30 

15 

15 

15 

315 


TOTAL  NUMBER  OF  INDIVIDUALS 


TABLE  F 59 

EXPERIMENTAL  STUDY  ME  I OFAUNAL  DATA:  POST-DISPOSAL  PHASE  SAMPLES. 

RAW  NUMBER  OF  INDIVIDUALS  OF  EACH  SPECIES  COLLECTED  AT  STATION  1 5“3  ON  A DEC  75 


SURF 

TEMP  SURF  SAL  BOT  TEMP 

BOT  SAL 

DEPTH  SED  TEMP 

TIME  ON 

TIME  1 

16 

.5  28.5  17.0 

31.5 

8.0  17-0 

1300 

1335 

SEDIMENTS: 

SPECIES 

REPLICATES 

1 2 3 

A 

5 

1 

***N0  DATA*** 

****  **** 

2 

NEMATODA 

285 

15 

91 

3 

AMMONIA  BECCARI 

150 

615 

29A 

A 

ELPHIDIUM  SPP. 

15 

A5 

1A 

5 

Ml  L 1 OL 1 DAE 

A5 

120 

28 

6 

BIGENERINA  IRREGULARIS 

30 

15 

21 

7 

BUL IMINELLA  SPP. 

75 

75 

119 

8 

NONION  SPP. 

15 

7 

9 

PROTEONINA  COMPRINA 

75 

7 

10 

AMMOBACUL 1 TES  SPP. 

A5 

TOTAL  NUMBER  OF  INDIVIDUALS 

600 

1020 

581 

TABLE  F60 

EXPERIMENTAL  STUDY  ME  I OFAUNAL  DATA:  POST-DISPOSAL  PHASE  SAMPLES. 

RAW  NUMBER  OF  INDIVIDUALS  OF  EACH  SPECIES  COLLECTED  AT  STATION  15"A  ON  A DEC  75 


SURF 

TEMP  SURF  SAL  BOT  TEMP 

BOT  SAL 

DEPTH 

SED 

TEMP 

TIME  ON 

TIME 

16 

.5  28.0  16.5 

30.0 

8.0 

17 

.0 

1500 

1 5 A 

SEDIMENTS: 

SPECIES 

REPLICATES 

1 

2 

3 

A 

5 

1 

NEMATODA 

60 

3A5 

28 

2A0 

75 

2 

AMMONIA  BECCARI 

60 

135 

105 

135 

A5 

3 

ELPHIDIUM  SPP. 

A5 

56 

15 

A 

BIGENERINA  IRREGULARIS 

15 

30 

7 

5 

NON  1 ONELLA  SPP.  . 

15 

15 

6 

BUL IMINELLA  SPP. 

A5 

105 

77 

30 

75 

7 

MILIOLIDAE 

15 

56 

135 

8 

AMMOBACUL ITES  SPP. 

15 

15 

15 

9 

HARPACTICOIDA 

15 

30 

10 

HARPACT 1 CO  1 DA  IMMATURE 

15 

1 1 

OSTRACOD  B 

7 

12 

ANNELIDA  / 

15 

7 

13 

PR  1 ONOSP 1 A PANNATA 

15 

1 A 

ECHINODERES  REMANI 

15 

TOTAL  NUMBER  OF  INDIVIDUALS 

270 

660 

287 

600 

255 

TABLE  F61 

EXPERIMENTAL  STUDY  ME  I OFAUNAL  DATA:  POST-DISPOSAL  PHASE  SAMPLES. 

RAW  NUMBER  OF  INDIVIDUALS  OF  EACH  SPECIES  COLLECTED  AT  STATION  15"5  ON  1*  DEC  75 


SURF 

TEMP  SURF  SAL  BOT  TEMP 

BOT  SAL 

DEPTH 

SED  ' 

TEMP 

TIME  ON 

TIME 

17 

.0  29.0  17.5 

30.0 

8.0 

17 

.5 

H*30 

1 l»i 

SEDIMENTS: 

SPECIES 

REPLICATES 

1 

2 

3 

1* 

5 

1 

***N0  DATA*** 

* 

*** 

2 

NEMATODA 

15 

75 

90 

60 

3 

AMMONIA  BECCARI 

120 

195 

315 

165 

MILIOLIDAE 

1*5 

30 

60 

75 

5 

PROTEONINA  COMPRJNA 

15 

*»5 

30 

6 

AMMOBACUL ITES  SPP. 

30 

15 

A5 

7 

BULIMINELLA  SPP. 

**5 

165 

30 

60 

8 

BIGENERINA  IRREGULARIS 

15 

15 

9 

HARPACT 1 CO  1 DA 

30 

10 

HARPACT 1 CO  1 DA  IMMATURE 

15 

TOTAL  NUMBER  OF  INDIVIDUALS 

270 

585 

5^0 

1*05 

TABLE  F62 

EXPERIMENTAL  STUDY  ME  I OFAUNAL  DATA:  POST-DISPOSAL  PHASE  SAMPLES. 

RAW  NUMBER  OF  INDIVIDUALS  OF  EACH  SPECIES  COLLECTED  AT  STATION  II4-I  ON  2*4  NOV  75 


I 


SURF 

TEMP  SURF  SAL  BOT  TEMP  BOT  SAL 

DEPTH 

SED 

TEMP 

TIME  ON 

TIME 

17 

.0  21.0 

16.0 

21 

.0 

1515 

1605 

SEDIMENTS: 

SPECIES 

REPLICATES 

1 

2 

3 

14 

5 

1 

NEMATODA 

150 

162 

45 

255 

75 

2 

AMMONIA  BECCARI 

180 

162 

1*5 

120 

135 

3 

ELPHIDIUM  SPP. 

15 

1*5 

<4 

MILIOLIDAE  SPP. 

15 

162 

1*5 

30 

30 

5 

PROTEONINA  COMPRINA 

15 

45 

60 

1*5 

6 

BIGENERINA  IRREGULARIS 

15 

1*5 

7 

BUL IMINELLA  SP. 

*»5 

27 

30 

1*5 

8 

NONIONELLA  SP. 

15 

9 

ECHINODERES  REMAN  1 

15 

10 

OSTRACOD  B 

30 

11 

OSTRACOD  C 

15 

12 

COSSURA  DELTA 

27 

13 

CAP ITELL 1 DAE 

15 

TOTAL  NUMBER  OF  INDIVIDUALS 

1480 

378 

180 

570 

390 

TABLE  F63 

EXPERIMENTAL  STUDY  ME  I OFAUNAL  DATA:  POST-DISPOSAL  PHASE  SAMPLES. 

RAW  NUMBER  OF  INDIVIDUALS  OF  EACH  SPECIES  COLLECTED  AT  STATION  14-2  ON  24  NOV  75 


SURF 

TEMP  SURF  SAL  BOT  TEMP  BOT  SAL 

DEPTH 

SED 

TEMP 

TIME  ON 

TIME  i 

16 

.5  21.0 

16. G 

21 

.0 

1630 

1710 

SEDIMENTS: 

SPECIES 

REPLICATES 

1 

2 

3 

4 

5 

1 

NEMATODA 

150 

120 

330 

999 

390 

2 

AMMONIA  BECCARI 

60 

375 

287 

60 

3 

ELPHIDIUM  SP. 

30 

450 

81 

30 

it 

MILIOLIDAE  SPP. 

15 

60 

675 

30 

5 

BULIMINOIDES  SP. 

15 

120 

6 

PROTEONINA  COMPRINA 

30 

7 

BIGENERINA  IRREGULARIS 

30 

54 

30 

8 

BULIMINELLA  SP. 

75 

81 

9* 

TRACHYDEMUS  LANG  1 

27 

10 

ECHINODERES  REMANI 

27 

11 

OSTRACODA 

15 

12 

HARPACT 1 CO  1 DA 

15 

54 

60 

13 

BIVALVIA 

15 

lit 

OSTRACOD  A 

27 

30 

15 

HARPACT ICO  IDA  IMMATURE 

135 

16 

ACARINA 

27 

17 

ANNELIDA 

120 

TOTAL  NUMBER  OF  INDIVIDUALS 

195 

195 

1425 

2474 

870 

I 


TABLE  F6A 

EXPERIMENTAL  STUDY  ME IOFAUNAL  DATA:  POST-DISPOSAL  PHASE  SAMPLES. 

RAW  NUMBER  OF  INDIVIDUALS  OF  EACH  SPECIES  COLLECTED  AT  STATION  1A~3  ON  2 A NOV  75 


SURF 

TEMP  SURF  SAL  BOT  TEMP 

BOT  SAL  DEPTH  SED  TEMP 

TIME  ON 

TIME  i 

16 

.5  21.0 

16.0  21.5 

1 125 

1235 

SEDIMENTS: 

SPECIES 

REPLICATES 

1 2 3 

A 

5 

1 

***N0  DATA*** 

****  **** 

2 

NEMATODA 

27 

52 

32 

3 

AMMONIA  BECCARI 

135 

7 

1 

A 

ELPHIDIUM  SP. 

1 

5 

MILIOLIDAE  SPP. 

6 

1 

6 

PROTOENINA  COMPRINA 

27 

7 

BIGENERINA  IRREGULARIS 

27 

8 

BULIMINELLA  SP. 

5A 

5 

1 

9 

PYCNOPHYES  SP. 

2 

10 

OSTRACOD  A 

1 

11 

OSTRACOD  B 

27 

1 

12 

HARPACTICOIDA 

2 

13 

BIVALVIA 

2 

1A 

PELARGIDAE  IMMATURE 

1 

15 

ACARINA 

2 

297  78  39 


TOTAL  NUMBER  OF  INDIVIDUALS 


TABLE  F65 

EXPERIMENTAL  STUDY  ME  I OFAUNAL  DATA:  POST-DISPOSAL  PHASE  SAMPLES. 

RAW  NUMBER  OF  INDIVIDUALS  OF  EACH  SPECIES  COLLECTED  AT  STATION  1 A-l*  ON  2^  NOV  75 


SURF 

TEMP  SURF  SAL  BOT  TEMP 

BOT  SAL  DEPTH  SED  TEMP 

TIME  ON 

TIME 

17 

.0  21.5 

16.0  20.5 

11*30 

1505 

SEDIMENTS: 

SPECIES 

REPLICATES 

1 2 3 

1* 

5 

1 

***N0  DATA*** 

****  **** 

**** 

2 

NEMATODA 

375 

315 

3 

AMMONIA  BECCARI 

315 

210 

k 

ELPHIDIUM  SPP. 

195 

30 

3 

NON  ION  SP. 

15 

6 

MILIOLIDAE  SPP. 

30 

90 

7 

PROTEONINA  COMPRINA 

30 

15 

8 

BIGENERINA  IRREGULARIS 

15 

9 

BULIMINELLA  SP. 

90 

10 

ECHINODERES  REMAN  1 

30 

11 

PYCNOPHYES  SP. 

15 

12 

OSTRACODA 

30 

13 

HARPACTICOIDA 

15 

\k 

BIVALVIA  SPP. 

1*5 

30 

TOTAL  NUMBER  OF  INDIVIDUALS 

1065 

825 

TABLE  F66 

EXPERIMENTAL  STUDY  ME IOFAUNAL  DATA:  POST-DISPOSAL  PHASE  SAMPLES. 


RAW 

NUMBER  OF  INDIVIDUALS  OF 

EACH  SPECIES  COLLECTED  AT  STATION  14-5 

ON  24  NOV  75 

SURF 

TEMP  SURF  SAL  BOT  TEriP 

BOT  SAL  DEPTH  SED 

TEMP 

TIME  ON 

TIME  OFF 

16 

.0  21.0 

16.0  21 

.0 

1255 

1410 

SEDIMENTS: 

SPECIES 

REPLICATES 

1 2 

3 

4 

5 

1 

***N0  DATA*** 

**** 

2 

NEMATODA 

216 

165 

120 

510 

3 

AMMONIA  BECCARI 

324 

330 

210 

375 

4 

NONION  SP. 

27 

15 

5 

MILIOLIDAE  SPP. 

243 

60 

15 

180 

6 

PROTEONINA  COMPRINA 

81 

60 

60 

120 

7 

NON IONELLA  SP. 

27 

8 

BULIMINELLA  SPP. 

27 

30 

15 

135 

9 

B IGENERINA  IRREGULARIS 

30 

15 

45 

10 

ELPHIDIUM  SPP. 

105 

75 

30 

11 

ECHINODERES  REMAN  1 

15 

30 

12 

PYCNuPHYtS  SP. 

45 

13 

OSTRACOD  A 

15 

14 

OSTRACOD  B 

27 

15 

15 

15 

HARPACT 1 CO  1 DA 

15 

60 

16 

HARPACT 1 CO  1 DA  IMMATURE 

15 

15 

17 

BIVALVIA  SP. 

15 

18 

TELL INA  SP. 

15 

19 

GASTROPODA 

15 

20 

PELARGIDAE 

15 

21 

PELARGIDAE  IMMATURE 

15 

22 

SP 1 ON  1 DAE  IMMATURE 

15 

23 

ACARINA 

15 

TOTAL  NUMBER  OF  INDIVIDUALS 

972 

840 

555 

1710 

TABLE  F67 

EXPERIMENTAL  STUDY  ME  I OFAUNAL  DATA:  POST-DISPOSAL  PHASE  SAMPLES. 

RAW  NUMBER  OF  INDIVIDUALS  OF  EACH  SPECIES  COLLECTED  AT  STATION  12-1  ON  3 DEC  75 


SURF 

TEMP  SURF  SAL  BOT  TEMP 

BOT  SAL 

DEPTH 

SED 

TEMP 

TIME  ON 

TIME 

15 

.0  28.0  17.0 

30.0 

11.0 

17 

.0 

0830 

0930 

SEDIMENTS: 

SPECIES 

REPLICATES 

1 

2 

3 

4 

5 

1 

***N0  DATA*** 

**** 

2 

NEMATODA 

15 

458 

318 

8 

3 

AMMONIA  BECCARI 

15 

45 

83 

38 

4 

ELPHIDIUM  SPP. 

15 

23 

5 

NONION  SPP. 

15 

6 

MILIOLIDAE  SPP 

90 

8 

15 

30 

7 

PROTOENINA  COMPRINA 

30 

30 

8 

8 

BUL IMINELLA  SPP. 

15 

15 

9 

BULMINOIDES  SPP. 

8 

60 

8 

10 

BIGENERINA  IRREGULARIS 

8 

8 

8 

1 1 

AMMOBACUL 1 TES  SPP. 

8 

8 

12 

OSTRACOD  A 

15 

13 

OSTRACOD  B 

30 

14 

HARPACT 1 CO  1 DA 

15 

38 

15 

HARPACT 1 CO  1 DA  IMMATURE 

8 

16 

DESMOSCOLEX  SPP. 

8 

17 

PYCNOPHYES  SPP. 

8 

TOTAL  NUMBER  OF  INDIVIDUALS 

240 

603 

569 

100 

TABLE  F68 

EXPERIMENTAL  STUDY  ME  I OFAUNAL  DATA:  POST-DISPOSAL  PHASE  SAMPLES. 

RAW  NUMBER  OF  INDIVIDUALS  OF  EACH  SPECIES  COLLECTED  AT  STATION  12-2  ON  3 DEC  75 


SURF  TEMP  SURF  SAL  BOT  TEMP  BOT  SAL 
15-5  28.0  16.5  30.0 

SEDIMENTS: 

SPECIES 


DEPTH 

11.0 


SED  TEMP 
17.5 


TIME  ON 
09*40 


TIME  OFF 
10*40 


REPLICATES 


1 

***N0  DATA*** 

2 

NEMATODA 

188 

160 

3 

AMMONIA  BECCARI 

300 

278 

*4 

MILIOLIDAE 

15 

30 

5 

PROTEONINA  COMPRINA 

105 

*45 

6 

BULIMINOIDES  SPP. 

8 

8 

7 

ELPHIDIUM  SPP. 

8 

15 

8 

BIGENERINA  IRREGULARIS 

8 

9 

AMMOBACUL ITES  SPP. 

8 

8 

10 

BULIMINELLA  SPP. 

53 

23 

11 

OSTRACOD  A 

8 

12 

OSTRACOD  B 

8 

13 

NONION  SPP. 

38 

1*4 

ANNELIDA 

23 

TOTAL  NUMBER  OF  INDIVIDUALS 

701 

636 

3 


5 

****  **** 


TABLE  F69 

EXPERIMENTAL  STUDY  ME  I OFAUNAL  DATA:  POST-DISPOSAL  PHASE  SAMPLES. 

RAW  NUMBER  OF  INDIVIDUALS  OF  EACH  SPECIES  COLLECTED  AT  STATION  12-3  ON  3 DEC  75 

SURF  TEMP  SURF  SAL  BOT  TEMP  BOT  SAL  DEPTH  SED  TEMP  TIME  ON  TIME  OFF 


16 

.0  30.0  17.0 

32.0  11.0  17-0 

1050 

1 1^5 

SEDIMENTS: 

SPECIES 

REPLICATES 

1 2 

3 

A 

5 

1 

***N0  DATA*** 

*AA*  AAAA 

2 

AMMONIA  BECCARI 

23 

15 

3 

ELPHIDIUM  SPP. 

23 

1*5 

k 

NONION  SPP. 

15 

5 

HARPACT 1 CO  1 DA 

8 

6 

GASTROPODA 

8 

7 

NEMATODA 

90 

8 

BIGENERINA  IRREGULARIS 

23 

9 

PROTEONINA  COMPRINA 

8 

10 

AMMOBACULITES  SPP. 

8 

11 

BULIMINELLA  SPP. 

15 

TOTAL  NUMBER  OF  INDIVIDUALS 

77 

20A 

TABLE  F70 

EXPERIMENTAL  STUDY  ME  I OFAUNAL  DATA:  POST-DISPOSAL  PHASE  SAMPLES. 


RAW 

NUMBER  OF  INDIVIDUALS  OF 

EACH  SPECIES 

COLLECTED  AT 

STATION  12-4 

ON  3 DEC  75 

SURF 

TEMP  SURF  SAL  BOT  TEMP 

BOT  SAL 

DEPTH 

SED  TEMP 

TIME  ON 

TIME  OFF 

16 

.0  27.0  17-0 

31.0 

12.0 

17. 

5 

1410 

1430 

SEDIMENTS: 

SPECIES 

REPLICATES 

1 

2 

3 

4 

5 

1 

NEMATODA 

168 

104 

128 

30 

195 

2 

AMMONIA  BECCARI 

45 

127 

165 

15 

15 

3 

BULIMINOIDES  SPP. 

8 

21 

4 

HAP.PACT  1 CO  1 DA 

8 

7 

8 

5 

ANNELIDA 

30 

6 

NONION  SPP. 

4 

7 

MILIOLIDAE  SPP. 

4 

75 

8 

AMMOBACUL 1 TES  SPP. 

12 

9 

PROTEONINA  COMPRINA 

3 

45 

30 

10 

OSTRACOD  A 

1 

11 

OSTRACOD  B 

1 

12 

BUL IMINELLA  SPP. 

2 

53 

23 

13 

BIGENERINA  IRREGULARIS 

8 

1 A 

TRACHYDEMUS  LANG  1 

8 

8 

15 

PYCNOPHYES 

8 

16 

BIVALVIA 

8 

17 

HARPACT 1 CO  1 D IMMATURE 

8 

8 

18 

ECHINODERES  REMAN  1 

8 

TOTAL  NUMBER  OF  INDIVIDUALS 

259 

294 

431 

150 

265 

TABLE  F71 

EXPERIMENTAL  STUDY  ME IOFAUNAL  DATA:  POST-DISPOSAL  PHASE  SAMPLES. 

RAW  NUMBER  OF  INDIVIDUALS  OF  EACH  SPECIES  COLLECTED  AT  STATION  12-5  ON  3 DEC  1975 


SURF 

TEMP  SURF  SAL  BOT  TEMP 

BOT  SAL 

DEPTH 

SED 

TEMP 

TIME  ON 

TIME  OFF 

17. 

.0  27.0  17-0 

31.0 

12.0 

17 

.0 

13^5 

1425 

SEDIMENTS: 

SPECIES 

REPLICATES 

1 

2 

3 

4 

5 

1 

***N0  DATA*** 

■klrklt 

2 

NEMATODA 

68 

90 

113 

45 

3 

AMMONIA  BECCARI 

68 

8 

90 

45 

1* 

NONION  SPP. 

8 

8 

8 

8 

5 

PROTEONINA  COMPRINA 

8 

8 

8 

6 

BIGENERINA  IRREGULARIS 

15 

8 

7 

BULIMINELLA  SPP. 

15 

15 

8 

8 

MIL  IOL IDAE  SPP. 

15 

60 

15 

9 

AMMOBACUL 1 TES  SPP. 

8 

8 

10 

BULIMINOIDES  SPP. 

15 

11 

ELPHIDIUM  SPP. 

83 

30 

8 

12 

OSTRACOD  A 

8 

13 

BIVALVIA 

15 

14 

ANNELIDA 

8 

10 

15 

FORAMINIFERA 

8 

TOTAL  NUMBER  OF  INDIVIDUALS 

235 

265 

295 

140 

TABLE  F72 

EXPERIMENTAL  STUDY  ME IOFAUNAL  DATA:  POST-DISPOSAL  PHASE  SAMPLES. 

RAW  NUMBER  OF  INDIVIDUALS  OF  EACH  SPECIES  COLLECTED  AT  STATION  T]-\  ON  A DEC  75 


SURF  TEMP  SURF  SAL  BOT  TEMP  BOT  SAL  DEPTH  SED  TEMP  TIME  ON 
16.5  25.5  17-0  30.0  13-0  18.0  1 5^5 

SEDIMENTS: 


SPECIES 


REPLICATES 

12  3 A 


1 ***N0  DATA*** 

2 NEMATODA 

3 AMMONIA  BECCARI 
ELPHIDIUM  SPP. 

5 PROTEONINA  COMPRINA 

6 BIGENERINA  IRREGULARIS 

7 BULIMINOIDES  SPP. 

8 TRACHYDEMUS  LANG  I 

9 ECHINODERES  REMANI 

10  PYCNOPHYES  SP. 

11  OSTRACOD  B 

12  HARPACT I CO  I D IMMATURE 


****  **** 


255 

315 

30 

180 

60 


J»88 

136 


A8 

8 

8 

8 

8 

8 


TOTAL  NUMBER  OF  INDIVIDUALS  8^0 


712 


TIME  OFF 
1615 

5 

**** 


TABLE  F73 

EXPERIMENTAL  STUDY  ME  I OFAUNAL  DATA:  POST-DISPOSAL  PHASE  SAMPLES. 

RAW  NUMBER  OF  INDIVIDUALS  OF  EACH  SPECIES  COLLECTED  AT  STATION  27-2  ON  ^ DEC  75 


SURF 

TEMP  SURF  SAL  BOT  TEMP 

BOT  SAL 

DEPTH 

SED 

TEMP 

TIME  ON  TIME  I 

?7 

.0  30.0  17-0 

31 .0 

13-0 

17 

.0 

09^5  1030 

SEDIMENTS: 

SPECIES 

REPLICATES 

1 

2 

3 

* 5 

1 

***N0  DATA*** 

**** 

2 

NEMATODA 

90 

189 

3^5 

180 

3 

AMMONIA  BECCARI 

105 

301 

A5 

30 

A 

BIGENERINA  IRREGULARIS 

30 

77 

5 

BULIMINELLA  SPP. 

30 

273 

60 

105 

6 

PROTEONINA  COMPRINA 

35 

7 

AMMOBACUL ITES  SP. 

H* 

8 

DESMOSCOLEX  SP. 

U 

60 

9 

PYCNOPHYES  SPP. 

7 

10 

HARPACT 1 CO  1 DA 

7 

30 

11 

ECHINODERES  REMAN  1 

15 

12 

OSTRACOD  A 

15 

13 

HARPACT ICO  IDA  IMMATURE 

15 

TOTAL  NUMBER  OF  INDIVIDUALS 

255 

917 

585 

315 

r 


TABLE  F7A 

EXPERIMENTAL  STUDY  ME 10FAUNAL  DATA:  POST-DISPOSAL  PHASE  SAMPLES. 

RAW  NUMBER  OF  INDIVIDUALS  OF  EACH  SPECIES  COLLECTED  AT  STATION  27"3  ON  1)  DEC  75 


SURF 

TEMP  SURF  SAL  BOT  TEMP  BOT  SAL 

DEPTH 

SED 

TEMP 

TIME  ON 

TIME 

16 

.5  29.0  17-0  30.0 

13-0 

17 

.0 

0850 

0935 

SEDIMENTS: 

SPECIES 

REPLICATES 

1 

2 

3 

1) 

5 

1 

***N0  DATA*** 

**** 

2 

NEMATODA 

1 12 

300 

21)0 

230 

3 

AMMONIA  BECCARI 

80 

A5 

173 

161 

U 

BULIMINOIDES  SPP. 

80 

5 

PROTEONINA  COMPRINA 

8 

5 

5 

6 

BIGENERINA  IRREGULARIS 

8 

30 

5 

27 

7 

MILIOL IDAE 

15 

10 

7 

8 

BULIMINELLA  SPP. 

30 

35 

131 

9 

HARPACT 1 CO  1 DA  SPP. 

15 

5 

2 

10 

AMMOBACUL ITES  SPP. 

5 

5 

11 

TRACHYDEMUS  LANG  1 

5 

12 

HARPACT 1 CO  1 DA  SPP.  IMMATURE 

7 

13 

OSTRACOD  B 

2 

1A 

ELPHIDIUM  SPP. 

15 

TOTAL  NUMBER  OF  INDIVIDUALS 

288 

1*35 

m 

592 

« 


TABLE  F76 

EXPERIMENTAL  STUDY  MEIOFAUNAL  DATA:  POST-DISPOSAL  PHASE  SAMPLES. 

RAW  NUMBER  OF  INDIVIDUALS  OF  EACH  SPECIES  COLLECTED  AT  STATION  27~5  ON  1*  DEC  75 


SURF 

TEMP  SURF  SAL  BOT  TEMP 

BOT  SAL 

DEPTH 

SED 

TEMP 

TIME  ON 

TIME  OFF 

17 

.0  30.0  18.0 

31.0 

13-0 

17 

.0 

1045 

1115 

SEDIMENTS: 

SPECIES 

REPLICATES 

1 

2 

3 

4 

5 

1 

NEMATODA 

360 

315 

28 

675 

390 

2 

AMMONIA  BECCARI 

126 

75 

3 

ELPHIDIUM  SPP. 

28 

7 

4 

MILIOLIDAE 

14 

5 

PROTEONINA  COMPRINA 

15 

6 

BIGENERINA  IRREGULARIS 

15 

7 

15 

7 

BULIMINELLA  SPP. 

75 

56 

21 

105 

8 

ECHINODERES  REMAN  1 

14 

9 

PYCNOPHYES  SP. 

14 

7 

10 

HARPACT 1 CO  1 DA 

28 

45 

n 

HARPACT 1 CO  1 DA  IMMATURE 

60 

28 

15 

30 

12 

LUMBRINARUS  SPP. 

15 

13 

DESMOSCOLEX  SPP. 

15 

15 

TOTAL  NUMBER  OF  INDIVIDUALS 

**35 

630 

63 

705 

705 

Table  Gl. 


Numbers  of  individuals  of  the  species  collected  in  three 
5 minute  trawls  in  block  2 on  24  July  1975. 


Time  on:  0955 

Surface  temp: 

28.0 

Surface 

sal : 

- 

Time  off:  1029 

Bottom  temp : 

28.0 

Bottom 

sal : 

- 

Species 

Size  Class 

Trawl 

(cm) 

1 

2 

3 

X 

VERTEBRATES 

teiostomus  xanthurus 

< 10 

15 

7 

7.3 

10-20 

7 

2 

4 

4.3 

TOTAL 

22 

9 

4 

11.6 

Symphurus  civitatus 

< 10 

7 

7 

4.6 

10-20 

1 

12 

8 

7.0 

TOTAL 

8 

19 

8 

11.6 

Hicropogon  undulatus 

< 10 

5 

1.6 

10-20 

5 

10 

5.0 

TOTAL 

5 

15 

6.6 

Arius  felis 

< 10 

13 

4.3 

10-20 

1 

0.3 

20-30 

3 

1 

1.3 

TOTAL 

3 

1 

14 

6.0 

Polydactylus  octonemus 

< 10 

5 

1.6 

10-20 

7 

3 

3.3 

TOTAL 

5 

7 

3 

5.0 

Cynoscion  arenarius 

< 10 

5 

2 

3 

3.3 

10-20 

3 

1 

1.3 

TOTAL 

5 

5 

4 

4.6 

Prionotus  rubio 

< 10 

4 

4 

2 

3.3 

10-20 

2 

0.6 

TOTAL 

4 

6 

2 

4.0 

Menticirrhus  amcricanus 

< 10 

5 

1.6 

10-20 

2 

0.6 

TOTAL 

7 

2.3 

Stellifer  lanceolatus 

< 10 

5 

1.6 

10-20 

1 

0.3 

TOTAL 

5 

1 

2.0 

NEKTONIC  INVERTEBRATES 

Penaeus  aztecus 

< 10 

33 

2 

3 

12.6 

10-20 

25 

32 

9 

22.0 

TOTAL 

58 

34 

12 

34.6 

1 


Tabel  G1  (continued) 


Species  Size  Class  Trawl 


(cm) 

1 

2 

3 

X 

NEKTONIC  INVERTEBRATES  (con'd) 

Callincctcs  similis 

< 10 

6 

5 

3.6 

Loliguncula  brevis 

< 10 

2 

3 

5 

3.3 

Callinectes  sapidus 

< 10 

1 

0.3 

10-20 

2 

1 

1 

1.3 

TOTAL 

2 

2 

1 

1.6 

Penaeus  setiferus 

10-20 

1 

0.3 

BENTHIC  MACROINVERTEBRATES 

Pagurus  pollicaris 

< 10 

67 

93 

64 

74.6 

Busycon  spiratum 

< 10 

2 

1 

1.0 

10-20 

2 

0.6 

TOTAL 

2 

2 

1 

1.6 

Panopeus  turgidus 

< 10 

3 

1.0 

Ldbinia  dubia 

< 10 

1 

2 

1.0 

Squilla  empusa 

< 10 

1 

1 

0,6 

Actinaria,  unID 

< 10 

2 

0.6 

Lunarca  ovalis 

< 10 

1 

0.3 

Anadara  brasiliana 

< 10 

1 

0.3 

Polinices  duplicatus 

< 10 

1 

0.3 

Thyone  briareus 

< 10 

1 

0.3 

Summary 

Biomass  (gm) 

2723 

2167 

1531 

2140 

Vertebrates 

species 

8 

7 

8 

7.6 

individuals 

59 

52 

51 

54.0 

Nektonic  Invertebrates 

species 

3 

4 

5 

4.0 

individuals 

62 

45 

24 

43.6 

* 

\ 

1 

/ .•  ' 

Table  G1  (continued) 


Species 

Size  Class 
(cm) 

1 

Trawl 

2 

3 

X 

Summary  (con'd) 

Benthic  Macroinvertebrates 
species 

3 

7 

6 

6.0 

individuals 

71 

102 

70 

81.0 

Total 

species 

14 

18 

19 

17.0 

individuals 

192 

199 

145 

178.6 

The  block:  24  spp. ; 536  ind. 


Table  G2.  Numbers  of  individuals  of  the  species  collected  in  three 
5 minute  trawls  in  block  15  on  24  July  1975, 


Time  on:  1530 

Surface  temp: 

28.5 

Surface 

sal: 

- 

Time  off:  1620 

Bottom  temp: 

28.0 

Bottom 

sal : 

- 

Species 

Size  Class 

Trawl 

(cm) 

1 

2 

3 

X 

VERTEBRATES 

Symphurus  civitatus 

< 10 

9 

2 

3 

4.6 

10-20 

16 

12 

10 

12.6 

TOTAL 

25 

14 

13 

17.3 

Micropogon  undulatus 

<10 

3 

1.0 

10-20 

4 

14 

1 

6.3 

TOTAL 

4 

14 

4 

7.3 

Polydactylus  octonemus 

10-20 

2 

2 

2 

2.0 

Chaetodipterus  faber 

< 10 

2 

1 

1 

1.3 

Larimus  fasciatus 

10-20 

2 

0.6 

Citharichthys  spiloptcrus  10-20 

1 

0.3 

Prionotus  rubio 

< 10 

1 

0.3 

Prionotus  tribulus 

10-20 

1 

0.3 

Stellifer  lanceolatus 

10-20 

1 

0.3 

NEKTONIC  INVERTEBRATES 

Penaeus  aztecus 

< 10 

8 

4 

1 

4.3 

10-20 

44 

46 

4 

31.3 

TOTAL 

52 

50 

5 

35.6 

Callinectes  similis 

< 10 

13 

14 

6 

11.0 

Loliguncula  brevis 

< 10 

5 

1.6 

Tracbypeneus  similis 

< 10 

1 

3 

1.3 

Scyphozoa,  unID 

< 10 

1 

0.3 

BENTHIC  MACROINVERTEBRATES 

Pagvrus  pollicaris 

< 10 

21 

26 

17 

21.3 

Actinaria,  unID 

< 10 

3 

3 

4 

3.3 

< It  ' > 


i 


Table  G2  (continued) 


Species 

Size  Class 

Trawl 

(cm) 

1 

2 

3 

X 

BENTHIC  MACROINVERTEBRATES  (con' 

’d) 

Thais  haemastoma 

< 10 

4 

4 

2.6 

Sinum  perspectivum 

< 10 

2 

1 

1 

1.3 

Bivalvia,  unID 

< 10 

4 

1.3 

Squilla  empusa 

< 10 

1 

2 

1.0 

Anadara  brasiliana 

< 10 

2 

0.6 

Polinices  duplicatus 

< 10 

1 

1 

0.6 

Hepatus  epheliticus 

< 10 

1 

0.3 

Libinia  dvbia 

< 10 

1 

0.3 

Summary 

Biomass  (gm) 

1071 

1018 

388 

825.6 

Vertebrates 

species 

6 

5 

6 

5.6 

individuals 

35 

32 

23 

30.0 

Nektonic  Invertebrates 

species 

A 

2 

4 

3.3 

individuals 

67 

64 

19 

50.0 

Benthic  Macroinvertebrates 

species 

6 

8 

5 

6.6 

individuals 

32 

42 

25 

33.0 

Total 

species 

16 

15 

16 

15.6 

individuals 

134 

138 

67 

113.0 

The  block:  24  spp. ; 339  ind. 


Table  G3.  Numbers  of  individuals  of  the 

species  ( 

collected 

in  three 

5 minute  trawls 

in  block  12  on 

24  July 

1975. 

Time  on:  1100 

Surface  temp: 

28.0 

Surface 

sal « - 

Time  off:  1140 

Bottom  temp: 

28.0 

Bottom 

sal : 

Species 

Size  Class 

Trawl 

(cm) 

1 

2 

3 

X 

VERTEBRATES 

Polydactylus  octonemus 

10-20 

15 

11 

7 

11.0 

Prionotus  rubio 

< 10 

10 

6 

12 

9.3 

10-20 

3 

1 

1.3 

TOTAL 

10 

9 

13 

10.6 

Chaetodipterus  faber 

< 10 

6 

4 

14 

8.0 

Micropogon  undulatus 

< 10 

1 

0.3 

10-20 

9 

1 

6 

5.3 

TOTAL 

10 

1 

6 

5.6 

Symphurus  civitatus 

< 10 

1 

2 

2 

1.6 

10-20 

3 

2 

3 

2.6 

TOTAL 

4 

4 

5 

4.3 

Cynoscion  arenarius 

< 10 

5 

4 

1 

3.3 

10-20 

1 

0.3 

TOTAL 

5 

5 

1 

3.6 

Stellifer  lanceolatus 

< 10 

6 

2.0 

10-20 

3 

1.0 

TOTAL 

9 

3.0 

Trichiurus  lepturus 

20-30 

3 

1.0 

30-40 

2 

0.6 

TOTAL 

3 

2 

1.6 

Chloroscombrus  chrysurus 

10-20 

4 

1 

1.6 

Leiostomus  xanthurus 

10-20 

3 

1 

1.3 

Arius  felis 

10-20 

1 

0.3 

Cynoscion  nothus 

10-20 

1 

0.3 

Peprilus  alepidotus 

< 10 

1 

0.3 

NEKTONIC  INVERTEBRATES 

Penaeus  aztecus 

< 10 

2 

0.6 

10-20 

5 

17 

31 

17.6 

TOTAL 

7 

17 

31 

18.3 

F 


wm 
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Table  G3  (continued) 


Species 

Size  Class 

Trawl 

(cm) 

1 

2 

3 

X 

NEKTONIC  INVERTEBRATES  (con'd) 

Callincctes  similis 

< 10 

11 

13 

22 

15.3 

Penaeus  setiferus 

< 10 

2 

0.6 

10-20 

3 

1.0 

TOTAL 

3 

2 

1.6 

Calincctcs  sapidus 

< 10 

1 

0.3 

10-20 

2 

1 

1 

1.3 

TOTAL 

2 

2 

1 

1.6 

Loliguncula  brevis 

< 10 

2 

1 

2 

1.6 

BENTHIC  MACROINVERTEBRATES 

Cantharus  cancellarius 

< 10 

4 

1 • . 

72 

25.6 

Pa  gurus  pollicaris 

< 10 

20 

3 

35 

19.3 

Lunarca  ovalis 

< 10 

4 

3 

4 

3.6 

Pusycon  contrarium 

< 10 

1 

1 

2 

1.3 

10-20 

2 

0.6 

TOTAL 

1 

3 

2 

2.0 

Squilla  empusa 

< 10 

3 

1.0 

Thyone  briareus 

< 10 

3 

1.0 

Libinia  dubia 

< 10 

3 

1.0 

Xanthidae  sp  1 

< 10 

2 

0.6 

Xanthidae  sp  2 

< 10 

1 

0.3 

Summary 

• 

Biomass  (gm) 

1487 

1331 

981 

1266.3 

Vertebrates 

species 

12 

9 

7 

9.3 

individuals 

71 

38 

47 

52.0 

Nektonic  Invertebrates 

species 

5 

4 

5 

4.6 

individuals 

25 

33 

58 

38.6 

r 


i 


Table  G3  (continued) 

Species 

Size  Class 
(cm) 

1 

Trawl 

2 

3 

X 

Summary  (con'd) 

Benthic  Macroinvertebrates 
species 

6 

4 

7 

5.6 

individuals 

32 

10 

122 

54.6 

Total 

species 

23 

17 

19 

19.6 

individuals 

128 

81 

227 

145.3 

The  block:  27  spp. ? 520  ind. 


Table  G4.  Numbers  of  individuals  of  the  species  collected  in  three 
5 minute  trawls  in  block  14  on  24  July  1975, 


Time  on:  1200 

Surface  temp: 

28.5 

Surface 

sal : 

- 

Time  off:  1240 

Bottom  temp: 

28.0 

Bottom 

sal : 

— 

Species 

Size  Class 

Trawl 

(cm) 

1 

2 

3 

X 

VERTEBRATES 

Stellifer  lanceolatus 

< 10 

15 

9 

8.0 

10-20 

16 

52 

22.6 

TOTAL 

31 

61 

30.6 

Polydactylus  octonemus 

< 10 

1 

0.3 

10-20 

4 

22 

20 

15.3 

TOTAL 

4 

22 

21 

15.6 

Prionotus  rubio 

< 10 

5 

2 

17 

8.0 

10-20 

4 

2 

2 

2.6 

TOTAL 

9 

4 

19 

10.6 

Hicropogon  undulatus 

10-20 

7 

7 

7 

7.0 

Symphurus  civitatus 

< 10 

4 

1 

2 

2.3 

10-20 

4 

2 

1 

2.3 

TOTAL 

8 

3 

3 

4.6 

Chaetodiptcrus  faber 

< 10 

6 

3 

4 

4.3 

Cynoscion  arcnarius 

< 10 

1 

1 

1 

1.0 

10-20 

2 

0.6 

TOTAL 

1 

3 

1 

1.6 

Trichiurus  lepturus 

20-30 

2 

0.6 

30-40 

1 

0.3 

TOTAL 

1 

2 

1.0 

Citharicbthys  spiloptcrus  10-20 

1 

1 

0.6 

Arius  felis 

10-20 

1 

0.3 

NEKTONIC  INVERTEBRATES 

Callinectes  similis 

< 10 

28 

32 

9 

23.0 

Penaeus  aztecus 

< 10 

7 

3 

2 

4.0 

10-20 

19 

6 

5 

10.0 

TOTAL 

26 

9 

7 

14.0 

Pcnaeus  setiferus 

< 10 

2 

0.6 

10-20 

3 

1.0 

TOTAL 

2 

3 

1.6 

Table  G4  (continued) 


Species 

Size  Class 

Trawl 

(cm) 

1 

2 

3 

X 

NEKTONIC  INVERTEBRATES  (con'd) 

Callinectes  sapidus 

10-20 

1 

1 

0.6 

Lolipuncula  brevis 

< 10 

1 

0.3 

BENTHIC  MACROINVERTEBRATES 

Lunar ca  ovalis 

< 10 

14 

14 

7 

11.6 

Pagurus  pollicaris 

< 10 

7 

14 

5 

8.6 

Cantharus  cancellarius 

< 10 

5 

1.6 

Persephona  crinata 

< 10 

2 

1 

1.0 

Busycon  spiratum 

< 10 

3 

1.0 

Busycon  contrarium 

< 10 

1 

1 

0.6 

Molgula  manhattensis 

< 10 

1 

0.3 

Terebra  protexta 

< 10 

1 

0.3 

Summary 

Biomass  (gm) 

1419 

1788 

1463 

1556.6 

Veretebrates 

species 

10 

8 

7 

8.3 

individuals 

69 

105 

56 

76.6 

Nektonic  Invertebrates 

species 

4 

3 

4 

3.6 

individuals 

57 

42 

20 

39.6 

Benthic  Macroinvertebrates 

species 

6 

2 

6 

4.6 

individuals 

28 

28 

20 

25.3 

Total 

species 

20 

13 

17 

16.6 

individuals 

154 

175 

96 

141.6 

The  block:  23  spp.;  425  ind 


Table  G5.  Numbers  of  individuals 

of  the 

species  collected 

in  three 

5 minute  trawls  in  block  27  on 

24  July 

1975. 

Time  on:  1340  Surface  temp: 

28.5 

Surface 

sal : 

Time  off:  1455  Bottom 

temp : 

28.0 

Bottom 

sal : 

Species 

Size  Class 

Trawl 

(cm) 

1 

2 

3 

X 

VERTEBRATES 

Polydactylus  octonemus 

10-20 

10 

5 

5.0 

Symphurus  civitatus 

< 10 

2 

1 

1.0 

10-20 

1 

2 

4 

2.3 

TOTAL 

1 

4 

5 

3.3 

Prionotus  rubio 

< 10 

3 

1.0 

10-20 

3 

2 

1.6 

TOTAL 

6 

2 

2.6 

Chaetodipterus  faber 

< 10 

6 

1 

2.3 

Micropogon  undulatus 

10-20 

2 

2 

1.3 

Citharichthys  spi lopterus 

< 10 

2 

1 

1.0 

Chloroscombrus  chrysurus 

10-20 

2 

0.6 

Cynoscion  arcnarius 

10-20 

2 

0.6 

Trichiurus  lepturus 

20-30 

1 

0.3 

30-40 

1 

0.3 

TOTAL 

i 

1 

0.6 

Arius  felis 

20-30 

1 

0.3 

Sphaeroides  parvus 

< 10 

1 

0.3 

Stellif er  lanceolatus 

10-20 

1 

0.3 

NEKTONIC  INVERTEBRATES 

Penaeus  aztccus 

10-20 

23 

7 

10.0 

Callinectes  similis 

< 10 

6 

11 

12 

9.6 

Penaeus  setifcrus 

< 10 

2 

0.6 

10-20 

1 

2 

1.0 

TOTAL 

1 

4 

1.6 

Sicyonia  dorsalis 

< 10 

1 

0.3 

<'  \J 


Table  G5  (continued) 


Species 

Size  Class 

Trawl 

(cm) 

1 

2 

3 

X 

BENTHIC  MACROINVERTEBRATES 

Pagurus  pollicaris 

< 10 

1 

20 

5 

8.6 

Anadara  transversa 

< 10 

2 

5 

2.3 

Lunarca  oval is 

< 10 

6 

2,0 

Thyone  briareus 

< 10 

2 

1 

1.0 

Busy con  spiratum 

< 10 

1 

1 

0.6 

Persephona  crinata 

< 10 

2 

0.6 

Polinices  duplicatus 

< 10 

1 

1 

0.6 

Sguilla  ewpusa 

< 10 

2 

0.6 

Libinia  dubia 

< 10 

1 

1 

0.6 

Gastropoda , unID 

< 10 

1 

0.3 

Summary 

Biomass  (gm) 

128 

836 

292 

418.6 

Vertebrates 

species 

2 

12 

6 

6.6 

individuals 

2 

38 

16 

18.6 

Nektonic  Invertebrates 

species 

2 

4 

2 

2.6 

individuals 

7 

39 

19 

21.6 

Benthic  Invertebrates 

species 

5 

8 

4 

5.6 

individuals 

7 

33 

13 

17.6 

Total 

species 

9 

24 

12 

15.0 

individuals 

16 

110 

48 

58.0 

The  block:  26  spp. ; 174  ind. 


Table  G6.  Numbers  of  individuals  of  the  species  collected  in  three 
5 minute  trawls  in  block  2 on  19  September  1975. 


Time  on:  1600 

Surface  temp: 

28.0 

Surface 

sal : 

25.0 

Time  off:  1645 

Bottom  temp: 

28.0 

Bottom 

sal : 

29.0 

Species 

Size  Class 

Trawl 

(cm) 

1 

2 

3 

X 

VERTEBRATES 

Chloroscombrus  chrysurus 

5-10 

3 

5 

1 

3.0 

10-15 

2 

2 

1.3 

TOTAL 

5 

5 

3 

4.3 

Symphurus  civitatus 

10-15 

1 

0.3 

NEKTONIC  INVERTEBRATES 

Beroe  ovata 

< 5 

2 

9 

4 

5.0 

Trachypeneus  similis 

< 5 

5 

1.6 

5-10 

8 

2.6 

TOTAL 

13 

4.3 

Penaeus  aztecus 

5-10 

5 

1.6 

10-15 

5 

1 

2.0 

TOTAL 

10 

1 

3.6 

Cubomedusa , unID 

1 

4 

1.6 

Loliguncula  brevis 

< 5 

1 

1 

0.6 

5-10 

2 

1 

1.0 

TOTAL 

3 

2 

1.6 

Callinectes  similis 

< 5 

3 

1.0 

Penaeus  setiferus 

5-10 

1 

0.3 

10-15 

1 

0.3 

TOTAL 

2 

0.6 

BENTHIC  MACROINVERTEBRATES 

Squilla  cmpusa 

5-10 

11 

3.6 

Persephona  crinata 

< 5 

3 

1.0 

Pa gurus  pollicaris 

< 5 

2 

0.6 

Busycon  contrarium 

< 5 

1 

0.3 

Table  G6  (continued) 


Species 

Size  Class 
(cm) 

1 

Trawl 

2 

3 

X 

Summary 

Biomass  (gm) 

321 

43 

102 

155.3 

Vertebrates 

species 

2 

1 

1 

1,3 

individuals 

6 

5 

3 

4.6 

Nektonic  Invertebrates 
species 

5 

3 

4 

4.0 

individuals 

30 

13 

11 

18.0 

Benthic  Macroinvertebrates 

species 

individuals 

3 

17 

1.0 

5.6 

Total 

species 

10 

4 

5 

6.3 

individuals 

53 

18 

14 

28.3 

The  block:  13  spp. ; 85  ind 


Table  G7.  Numbers  of  individuals  of  the  species  collected  in  three 
5 minute  trawls  in  block  15  on  18  September  1975. 


Time  on:  1330 

Surface  temp: 

28.0 

Surface 

sal : 

24.0 

Time  off:  1415 

Bottom  temp: 

28.0 

Bottom 

sal : 

29.0 

Species 

Size  Class 

Trawl 

(cm) 

1 

2 

3 

X 

VERTEBRATES 

Stellifer  lanceolatus 

< 5 

14 

4.6 

5-10 

7 

2.3 

10-15 

6 

2.0 

TOTAL 

27 

9.0 

Chloroscombrus  chrysurus 

5-10 

15 

1 

5.3 

10-15 

2 

0.6 

TOTAL 

15 

1 

2 

6.0 

Micropogon  undulatus 

10-15 

1 

1 

8 

3.3 

15-20 

3 

1 

1.3 

TOTAL 

4 

1 

9 

4.6 

Chaetodipterus  faber 

< 5 

2 

2 

1.3 

5-10 

1 

0.3 

TOTAL 

2 

3 

1.6 

Polydactylus  octonemus 

10-15 

2 

0.6 

Symphurus  civitatus 

5-10 

1 

1 

0.6 

Anchoa  mitchilli 

< 5 

2 

0.6 

Cynoscion  not bus 

5-10 

1 

0.3 

Vomer  setapinnis 

5-10 

1 

0.3 

NEKTONIC  INVERTEBRATES 

Chiropsalmus  quadrumanus 

29 

97 

17 

47.6 

Xiphopeneus  kr&yeri 

5-10 

5 

17 

1 

7.6 

10-15 

1 

0.3 

TOTAL 

5 

18 

1 

8.0 

Callinectes  similis 

< 5 

7 

7 

3 

5.6 

Penaeus  setiferus 

5-10 

1 

5 

2.0 

10-15 

2 

2 

1.3 

15-20 

3 

1.0 

TOTAL 

2 

1 

10 

4.3 

Table  G7  (continued) 


NEKTONIC  INVERTEBRATES  (con'd) 


Penaeus  aztecus 

Beroe  ovata 
Persephona  crinata 
Trachypeneus  similis 
Sicyonia  dorsalis 


BENTHIC  MACROINVERTEBRATES 


Pagurus 

Lunarca 

Anadara 

Busycon 

Libinia 

Bepatus 

Hepatus 

Squilla 

Summary 


pollicaris 

ovalis 

brasiliana 

contrarium 

dubia 

epheliticus 
pudi bundus 
empusa 


Biomass  (gm) 

Vertebrates 
species 
ind ividuals 


< 5-10  6 

10-15 

TOTAL  6 

1 

<5  2 

< 5 

<5  1 


< 5 


<5  1 

<5  1 

<5  2 

< 5 

5-10  1 

<5  1 

1 


3 3.0 

1 0.3 

4 3.3 

5 2.0 

2 1 1.6 

2 3 1.6 

1 0.6 

3 1 1.3 

1 2 1.3 

1 0.6 

0.6 

2 0.6 
0.3 
0.3 
0.3 


278  886 

4 7 

22  36 


226  463.3 

4 5.0 

14  24.0 


Nektonic  Invertebrates 
species 
individuals 

Benthic  Macroinvertebrates 
species 
individuals 


887  7.6 

53  132  40  75.0 


633  4.0 

7 6 4 5.6 


i 


L 


6-, , 


Table  G7  (continued) 


Species 


Summary  (con'd) 

Total 

species 

individuals 


Size  Class 

(cm)  1 


Trawl 

2 3 


18  18  14 

82  174  58 


X 


16,6 

104.6 


The  block:  26  spp.;  314  ind. 


Table  G8,  Numbers  of  individuals  of  the  species  collected  in  three 
5 minute  trawls  in  block  12  on  18  September  1975. 


Time  on:  1645 

Surface  temp: 

28.5 

Surface 

sal ; 

25,0 

Time  off:  1715 

Bottom  temp: 

28.0 

Bottom 

sal : 

30,0 

Species 

Size  Class 

Trawl 

(cm) 

1 

2 

3 

X 

VERTEBRATES 

Leiostomus  xanthurus 

10-15 

1 

0.3 

15-20 

1 

1 

0.6 

TOTAL 

2 

1 

1.0 

Prionotus  rubio 

10-15 

1 

0.3 

Symphurus  civitatus 

5-10 

1 

0.3 

Porichthys  porosissimus 

10-15 

1 

0.3 

NEKTONIC  INVERTEBRATES 

Be roe  ovata 

3 

1 

8 

4.0 

Penaeus  aztecus 

5-10 

2 

0.6 

10-15 

6 

2.0 

TOTAL 

8 

2.6 

Loliguncula  brevis 

< 5 

2 

1 

1.0 

Cubomedusa,  unID 

< 5 

3 

1.0 

Trachypeneus  si  rnilis 

< 5 

1 

0.3 

5-10 

1 

0.3 

TOTAL 

1 

1 

0.6 

Penaeus  setiferus 

5-10 

1 

0.3 

10-15 

1 

0.3 

TOTAL 

1 

1 

0.6 

Callinectes  similis 

< 5 

2 

0.6 

BENTHIC  MACROINVERTEBRATES 

Squilla  empusa 

5-10 

4 

1.6 

Busycon  spiratum 

< 5 

1 

0.3 

5-10 

1 

0.3 

TOTAL 

2 

0.6 

Cantharus  canccllarius 

< 5 

1 

0.3 

'I,  1 . . i 


Table  G8  (continued) 
Species 


Size  Class 

(cm)  1 


Trawl 

2 3 


Summary 

Biomass  (gm) 

Vertebrates 

species 

individuals 

Nektonic  Invertebrates 
species 
individuals 

Benthic  Macroinvertebrates 
species 
individuals 

Total 

species 

individuals 

The  block:  14  spp.;  4S  ind. 


92  72  166 


12  2 
2 2 2 


3 3 6 

8 3 21 


3 

7 


4 5 11 

10  5 30 


X 


110.0 


1.6 

2,0 


4.0 

10.6 


1.0 

2,3 


6.6 

15.0 


Table  G9.  Numbers  of  individuals  of  the  species  collected  in  three 
5 minute  trawls  in  block  14  on  18  September  1975. 


Time  on:  1725  Surface 

temp : 

28.5 

Surface 

sal: 

26.0 

Time  off:  1805  Bottom 

temp : 

28.0 

Bottom 

sal : 

31.0 

Species  Size  Class 

Trawl 

(cm) 

1 

2 

3 

X 

VERTEBRATES 

Micropogon  undulatus 

10-15 

6 

2.0 

15-20 

6 

2.0 

TOTAL 

12 

4.0 

Polydactylus  octonemus 

10-15 

1 

2 

1.0 

15-20 

2 

3 

2 

2.3 

TOTAL 

3 

3 

4 

3.3 

Chloroscombrus  chrysurus 

5-10 

1 

0.3 

10-15 

2 

1 

1.0 

15-20 

1 

0.3 

TOTAL 

3 

2 

1.6 

Prionotus  rubio 

5-10 

1 

0.3 

10-15 

1 

0.3 

TOTAL 

1 

1 

0.6 

Cynoscion  nothus 

15-20 

2 

0.6 

Arius  felis 

15-20 

1 

0.3 

25-30 

1 

0.3 

TOTAL 

1 

1 

0.6 

Menticirrhus  antericanus 

15-20 

1 

0.3 

Cbaetodipterus  faber 

5-10 

1 

0.3 

Syacium  gunteri 

10-15 

1 

0.3 

Trichiurus  lepturus 

5-10 

1 

0.3 

Citharichthys  spilopterus 

10-15 

1 

0.3 

NEKTONIC  INVERTEBRATES 

Loliguncula  brevis 

< 5 

2 

2 

2 

2.0 

Cubomedusa,  unID 

< 5 

1 

5 

2.0 

Beroe  ovsta 

< 5 

4 

1 

1.6 

Callinectes  siwilis 

< 5 

1 

0.3 

( I r 1 


Table  G9  (continued) 


Species 

Size  Class 

Trawl 

(cm) 

1 

2 

3 

X 

NEKTONIC  INVERTEBRATES  (con'd) 

Pcnaeus  aztecus 

5-10 

1 

0.3 

Trachypeneus  similis 

< 5 

1 

0.3 

Portunus  gibbesi 

5-10 

1 

0.3 

BENTHIC  MACROINVERTEBRATES 

Cantharus  cancellarius 

< 5 

3 

1.0 

Lunarca  oval is 

< 5 

1 

0.3 

Metoporhaphis  calcarata 

< 5 

1 

0.3 

Summary 

Biomass  (gm) 

306 

441 

49 

265.3 

Vertebrates 

species 

2 

8 

6 

5.3 

individuals 

4 

20 

11 

11.6 

Nektonic  Invertebrates 

species 

2 

5 

4 

3.6 

individuals 

3 

13 

5 

7.0 

Benthic  Macroinvertebrates 

species 

3 

1.0 

individuals 

5 

1.6 

Total 

species 

4 

13 

13 

10.0 

individuals 

7 

33 

21 

20.3 

The  block:  21  spp.;  61  ind. 

■ 

Table  GlO.  Numbers  of  individuals  of  the  species  collected  in  three 
5 minute  trawls  in  block  27  on  17  September  1975, 


Time  on:  1702 

Surface  temp: 

28.0 

Surface 

sal : 

29.0 

Time  off:  1739 

Bottom  temp: 

28.0 

Bottom 

sal : 

32.0 

Species 

Size  Class 

Trawl 

(cm) 

1 

2 

3 

X 

VERTEBRATES 

Symphurus  civitatus 

5-10 

2 

2 

1.3 

10-15 

2 

0.6 

TOTAL 

2 

2 

2 

2.0 

Citharichthys  spilopterus  10-15 

1 

1 

0.6 

NEKTONIC  INVERTEBRATES 

Trachypeneus  similis 

< 5 

5 

1.6 

5-10 

6 

4 

2 

4.0 

TOTAL 

6 

9 

2 

5.6 

Penaeus  aztecus 

5-10 

5 

1.6 

10-15 

2 

1 

1.0 

TOTAL 

2 

5 

1 

2.6 

Callinectes  similis 

< 5 

1 

3 

1.3 

Sicyonia  dorsalis 

< 5 

1 

1 

0.6 

Beroe  ovata 

2 

0.6 

Penaeus  setiferus 

10-15 

1 

0.3 

Scyphozoa,  unID 

1 

0.3 

Loliguncula  brevis 

<5 

1 

0.3 

BENTHIC  MACROINVERTEBRATES 

Pagurus  pollicaris 

< 5 

1 

2 

1.0 

Squilla  empusa 

5-10 

1 

1 

0.6 

Persephona  crinata 

< 5 

2 

0.6 

Polinices  duplicatus 

< 5 

1 

0.3 

Unknown  gastropod 

< 5 

1 

0.3 

Summary 

Biomass  (gm) 

71 

95 

66 

77.3 

Table  G10  (continued) 


Species 


Summary  (con'd) 

Vertebrates 

species 

individuals 

Nektonic  Invertebrates 
species 
individuals 


Size  Class 
(cm) 


Trawl 
1 2 


1 2 

2 3 


5 5 

11  19 


3 X 


2 1,6 

3 2.6 


4 4.6 

6 12.0 


Benthic  Macroinvertebrates 
species 
individuals 


2 3 2 2.3 

2 4 3 3.0 


Total 

species 

individuals 


8 10  8 8.6 

17  26  12  18.3 


The  block:  15  spp.;  55  ind 


Table  Gil,  Numbers  of  individuals  of  the  species  collected  in  three 
5 minute  trawls  in  block  2 on  6 December  1975, 


Time  on:  1200 

Surface  temp: 

Surface 

sal : 

- 

Time  off:  1235 

Bottom  temp : 

Bottom 

sal : 

— 

Species 

Size  Class 

Trawl 

(cm) 

1 

2 

3 

X 

VERTEBRATES 

Cynoscion  arenarius 

<5 

3 

1.0 

5-10 

20 

9 

35 

21.3 

10-15 

4 

1 

1 

8.0 

TOTAL 

27 

10 

36 

24.3 

Larimus  fasciatus 

< 5 

11 

12 

6 

9.6 

5-10 

3 

2 

5 

3.3 

TOTAL 

14 

14 

11 

13.0 

Anchoa  mitchilli 

< 5 

4 

1.3 

5-10 

7 

4 

17 

9.3 

TOTAL 

7 

8 

17 

10.6 

Stellifer  lanceolatus 

< 5 

4 

4 

14 

7.3 

5-10 

2 

2 

4 

2.6 

10-15 

1 

0.3 

TOTAL 

6 

6 

19 

10.3 

Micropogon  undulatus 

< 5 

3 

15 

7 

8.3 

10-15 

1 

0.3 

TOTAL 

3 

15 

8 

8.6 

Symphurus  civitatus 

5-10 

0 

1 

2 

1.3 

10-15 

0 

7 

2 

4.0 

TOTAL 

0 

8 

5.3 

Prionotus  rubio 

< 5 

2 

3 

1.6 

5-10 

2 

0.6 

TOTAL 

2 

5 

2.3 

Henticirrhus  americanus 

5-10 

3 

2 

1.6 

Chaetodipterus  faber 

< 5 

1 

0.3 

5-10 

1 

0.3 

10-15 

TOTAL 

1 

1 

0.6 

Peprilus  burti 

< 5 

2 

0.6 

5-10 

1 

0.3 

TOTAL 

1 

2 

1.0 

Table  Gil  Continued) 


Trawl 

2 


1 


Species 

Size  Class 
(cm) 

1 

VERTEBRATES  (con'd) 

Etropus  crossotus 

< 5 

5-10 

1 

TOTAL 

1 

Sphaeroides  parws 

< 5 

Menidia  beryllina 

5-10 

Arius  felis 

5-10 

Cnathagnus  egregius 

< 5 

NEKTONIC  INVERTEBRATES 

Trachypcneus  similis 

< 5 

5-10 

26 

2 

TOTAL 

28 

Callinectes  similis 

< 5 

45 

Penacus  setiferus 

5-10 

3 

10-15 

16 

TOTAL 

19 

Sicyonia  dorsalis 

< 5 

3 

Portunus  gibbesii 

< 5 

14 

Xiphopeneus  krtfyeri 

5-10 

1 

Loliguncula  brevis 

5-10 

- 

BENTHIC  MACROINVERTEBRATES 

Squilla  empusa 

< 5 

5-10 

1 

10-15 

1 

TOTAL 

2 

Pagurus  pollicarus 

< 5 

Hepatus  epheliticus 

< 5 

Polinices  duplicatus 

< 5 

2 

3 

X 

0.3 

1 

0.3 

1 

0.6 

1 

0.3 

1 

0.3 

1 

0.3 

1 

0.3 

69 

31 

42.0 

13 

28 

14.3 

82 

59 

56.3 

40 

72 

52.3 

5 

3 

3.6 

11 

22 

16.3 

16 

25 

20.0 

18 

17 

12.6 

1 

4 

6.3 

0.3 

1 

0.3 

1 

0.3 

0.3 

1 

0.6 

2 

1.3 

1 

0.3 

1 

0.3 

1 

0.3 

/.  r t 


Table  Gil  (continued) 


Species 

Size  Class 
(cm) 

1 

Trawl 

2 

3 

Summary 

Biomass  (gm) 

data 

data 

data 

lost 

lost 

lost 

Vertebrates 

species 

8 

11 

13 

individuals 

61 

69 

108 

Nektonic  Invertebrates 

species 

6 

6 

5 

individuals 

110 

158 

177 

Benthic  Macroinvertebrates 

species 

1 

1 

3 

individuals 

2 

2 

3 

Total 

species 

15 

18 

21 

individuals 

173 

229 

288 

The  block:  26  spp. ; 690  ind. 


/ . (') 


10.7 

79.7 


5.7 

148.3 


1.7 

2.3 


18.0 

230.0 


I 

I 


Table  G12.  Numbers  of  individuals  of  the  species  collected  in  three 
5 minute  trawls  in  block  15  on  6 December  1975. 


Time  on:  1545 

Surface  temp: 

Surface 

sal : 

- 

Time  off:  1610 

Bottom  temp: 

Bottom 

sal : 

- 

Species 

Size  Class 

Trawl 

(cm) 

1 

2 

3 

X 

VERTEBRATES 

Larimus  fasciatus 

< 5 

48 

11 

23 

27.3 

5-10 

20 

18 

9 

15.8 

TOTAL 

68 

29 

32 

43.0 

Micropogon  undulatus 

< 5 

80 

28 

4 

37.3 

5-10 

1 

0.3 

TOTAL 

80 

28 

5 

37.6 

Cynoscion  arenarius 

< 5 

1 

0.3 

5-10 

16 

54 

8 

26.0 

10-15 

1 

0.3 

TOTAL 

17 

54 

9 

26.6 

Stellifer  lanceolatus 

< 5 

2 

3 

1.6 

5-10 

2 

3 

1.6 

TOTAL 

4 

6 

3.3 

Menticirrhus  americanus 

5-10 

3 

3 

2.0 

Prionotus  rubio 

5-10 

4 

1 

1.6 

Anchoa  mitchilli 

5-10 

2 

1 

1.0 

Etropus  crossotus 

5-10 

1 

1 

0.6 

10-15 

1 

0.3 

TOTAL 

2 

1 

1.0 

Arius  felis 

5-10 

1 

1 

0.6 

Symphurus  civitatus 

5-10 

1 

0.3 

10-15 

1 

0.3 

TOTAL 

2 

0.6 

Chaetodipterus  faber 

5-10 

1 

0.3 

Astroscopus  y-graecum 

5-10 

1 

0.3 

Ophidion  wclshi 

15-20 

1 

0.3 

Achirus  1 incat  us 


l I ' 1 ) 


5-10 


1 


0.3 


Table  G12  (continued) 


Species 

Size  Class 

Trawl 

1 

2 

3 

X 

NEKTON I C INVERTEBRATES 

Trachypeneus  similis 

< 5 

28 

3 

2 

11.0 

5-10 

9 

4 

4.3 

TOTAL 

37 

7 

2 

15.3 

Callinectes  similis 

< 5 

25 

13 

12.6 

5-10 

1 

0.3 

TOTAL 

25 

13 

1 

13.0 

Penaeus  setiferus 

5-10 

3 

2 

1.6 

10-15 

7 

2 

4 

4.3 

TOTAL 

10 

4 

4 

6.0 

Portunus  gibbesi 

< 5 

8 

4 

1 

4.3 

5-10 

1 

0.3 

TOTAL 

8 

4 

2 

4.6 

Sicyonia  dorsalis 

< 5 

5 

1.6 

Portunus  spinimanus 

5-10 

1 

0.3 

BENTHIC  MACROINVERTEBRATES 

Sguilla  empusa 

5-10 

1 

0.3 

10-15 

1 

0.3 

TOTAL 

1 

1 

0.6 

Summary 

Biomass  (gm) 

490.3 

456 

211.6 

386.0 

Vertebrates 

species 

9 

12 

5 

8.6 

individuals 

178 

131 

48 

119.0 

Nektonic  Invertebrates 

species 

5 

4 

5 

4.6 

individuals 

85 

28 

10 

41.0 

Benthic  Macroinvertebrates 

species 

1 

1 

0.6 

individuals 

1 

1 

0.6 

Total 

species 

15 

16 

11 

14.0 

individuals 

264 

159 

59 

160.6 

The  block:  21  spp.;  482  ind. 


/ ) 


Table  G13.  Numbers  of  individuals  of  the  species  collected  in  threee 
5 minute  trawls  in  block  12  on  6 December  1975. 


Time  on:  1300 

Surface  temp: 

Surface 

sal : 

- 

Time  off:  1335 

Bottom  temp : 

Bottom 

sal : 

— 

Species 

Size  Class 

Trawl 

(cm) 

1 

2 

3 

X 

VERTEBRATES 

Cynoscion  arenerius 

<5 

2 

1 

1.0 

5-10 

20 

9 

20 

16.3 

10-15 

2 

1 

2 

1.6 

20-25 

1 

0.3 

TOTAL 

23 

12 

23 

19.3 

Stellifer  lanceolatus 

<5 

6 

3 

10 

6.3 

5-10 

4 

10 

4.6 

10-15 

1 

2 

2 

1.6 

TOTAL 

11 

5 

22 

12.6 

Symphurus  ci vi ta tus 

5-10 

1 

2 

1.0 

10-15 

3 

8 

6 

5.6 

TOTAL 

3 

9 

8 

6.6 

Anchoa  mitichilli 

<5 

1 

4 

1.6 

5-10 

9 

2 

2 

4.3 

TOTAL 

10 

2 

6 

6.0 

Larimus  fasciatus 

<5 

3 

1 

1.3 

5-10 

1 

0.3 

TOTAL 

3 

2 

1.6 

Micropogon  undulatus 

5-10 

2 

0.6 

10-15 

1 

1 

0.6 

TOTAL 

2 

1 

1 

1.3 

Etropus  crossotus 

<5 

1 

0.3 

5-10 

1 

0.3 

10-15 

1 

0.3 

TOTAL 

2 

1 

1.0 

Sphaeroides  parvus 

<5 

1 

1 

0.6 

Purichthys  porosissimus 

5-10 

1 

0.3 

10-15 

1 

0.3 

TOTAL 

2 

0.6 

NEKTONIC  INVERTEBRATES 

Trachypeneus  similis 

< 5 

30 

32 

25 

29.0 

5-10 

20 

22 

14.0 

TOTAL 

50 

32 

47 

43.0 

.it 


Table  G13  (continued) 


Species 

NEKTONIC  INVERTEBRATES  (con'd) 
Callinectcs  similis 

Sicyonia  dorsalis 
Penaeus  setiferus 

Portunus  gibbesii 
Loliguncula  brevis 
Chrysaosa  quinquecirrha 
BENTHIC  MACROINVERTEBRATES 
Squilla  empusa 

Pa gurus  pollicaris 

Persephona  equilonaris 

Persepbona  crinata 

Summary 

Biomass  (gm) 

Vertebrates 

species 

individuals 

Nektonic  invertebrates 
species 
individuals 

Benthic  Macroinvertebrates 
species 
individuals 


Size  Class  Trawl 


(cm) 

1 

2 

3 

< 5 

85 

10 

5-10 

2 

TOTAL 

85 

12 

< 5 

28 

13 

5-10 

1 

10-15 

20 

6 

TOTAL 

21 

6 

< 5 

2 

7 

8 

< 5 

2 

5-10 

1 

1 

< 5 

2 

2 

5-10 

8 

3 

3 

TOTAL 

8 

5 

5 

< 5 

3 

< 5 

1 

< 5 

1 

914.8 

604.3 

562 

8 

7 

8 

53 

33 

64 

6 

3 

6 

187 

40 

88 

2 

2 

2 

9 

8 

6 

X 


31.6 

0.6 

32.3 

13.6 

0.3 

8.6 

9.0 

5.6 

0.6 

0.6 


1.3 

4.6 

6.0 

1.0 

0.3 

0.3 


693.8 


7.7 

50.0 


5.0 

105.0 


2.0 

7.7 


Table  G13  (continued) 


Species  Size  Class  Trawl 

(cm)  123 

Summary  (con'd) 

Total 

species  16  12  16 

individuals  249  81  158 

The  block:  20  spp.;  488  ind. 


X 


14.7 

162.8 


Table  G14 


Numbers  of  individuals  of  the  specis  collected  in  three 
5 minute  trawls  in  block  14  on  6 December  1975. 


Time  on:  1400  Surface 

temp : 

Surface 

sal : 

Time  off : 1425  Bottom 

temp : 

Bottom 

sal : 

Species  Size  Class 

Trawl 

(cm) 

1 

2 

3 

VERTEBRATES 

Anchoa  mitchilli 

<5 

2 

1 

5-10 

12 

6 

22 

TOTAL 

14 

6 

23 

Cynoscion  arenarius 

5-10 

2 

5 

1 

Symphurus  civitatus 

5-10 

2 

10-15 

1 

4 

1 

TOTAL 

1 

6 

1 

Sphaeroides  parvus 

<5 

3 

1 

1 

Chaetodipterus  fabsr 

5-10 

1 

10-15 

1 

1 

TOTAL 

1 

2 

Etropus  crossotus 

<5 

1 

5-10 

1 

TOTAL 

2 

Porichthys  porosissimus 

5-10 

1 

Micropogon  undulatus 

10-15 

1 

Stellifer  lanceolatus 

10-15 

1 

Larimus  fasciatus 

<5 

1 

Centropristis  philadelphica 

10-15 

1 

Orthopristis  chrysoptera 

10-15 

1 

NEKTONIC  INVERTEBRATES 

Trachypencus  similis 

<5 

19 

5 

1 

5-10 

5 

9 

TOTAL 

24 

14 

1 

Callinectes  similis 

<5 

20 

4 

Sicyonia  dorsalis 

<5 

6 

4 

2 

X 


1.0 

13.3 

14.3 

2.6 

0.6 

2.0 

2.6 

1.6 

0.3 

0.6 

1.0 

0.3 

0.3 

0.6 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 


8.3 

4.6 

13.0 

8.0 

4.0 


Table  G14  (continued) 


Species 

Size  Class 
(cm) 

1 

Trawl 

2 

3 

X 

NEKTONIC  INVERTEBRATES  (con'd) 

Loliguncula  brevis 

< 5 

1 

3 

1.3 

5-10 

1 

2 

3 

2.0 

TOTAL 

1 

3 

6 

3.3 

Penaeus  setiferus 

10-15 

3 

3 

1 

2.3 

Portunus  gibbesi 

< 5 

1 

4 

1.6 

BENTHIC  MACROINVERTEBRATES 

Squilla  empusa 

< 5 

1 

0.3 

Summary 

Biomass  (gm) 

178.0 

397.1 

141.0 

238.7 

Vertebrates 

species 

6 

11 

4 

7.0 

individuals 

22 

27 

26 

Nektonic  Invertebrates 

species 

6 

6 

4 

5.3 

individuals 

55 

32 

10 

Benthic  Macroinvertebrates 

species 

1 

0.3 

individuals 

1 

0.3 

Total 

species 

12 

18 

8 

12.7 

individuals 

77 

60 

36 

57.7 

The  block:  19  spp.;  173  ind. 
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Table  G15.  Numbers  of  individuals  of  the  species  collected  in  three 
5 minute  trawls  in  block  27  on  6 December  1975. 


Time  on:  1500 

Surface 

temp: 

Surface 

sal: 

- 

Time  off:  1525 

Bottom 

temp:  - 

Bottom 

sal: 

- 

Species 

Size  Class 

Trawl 

(cm) 

1 

2 

3 

X 

VERTEBRATES 

Cynoscion  arenarius 

5-10 

1 

5 

19 

8.3 

10-15 

1 

1 

0.6 

TOTAL 

1 

6 

20 

9.0 

Peprilus  burti 

< 5 

6 

2.0 

A nchoa  mitchelli 

5-10 

1 

2 

2 

1.6 

Symphurus  civitatus 

10-15 

2 

3 

1.6 

Stellifer  lanceolatus 

< 5 

3 

1.0 

5-10 

1 

0.3 

TOTAL 

4 

1.3 

Larimus  fasciatus 

< 5 

1 

0.3 

5-10 

2 

0.6 

TOTAL 

3 

1.0 

Micropogon  undulatus 

10-15 

2 

1 

1.0 

Sphaeoides  parvus 

< 5 

1 

1 

0.6 

5-10 

1 

0.3 

TOTAL 

2 

1 

1.0 

Etropus  crossotus 

10-15 

1 

1 

0.6 

Chaetodipterus  faber 

5-10 

1 

0.3 

10-15 

1 

0.3 

TOTAL 

1 

1 

0.6 

Trichiurus  lepturus 

25-30 

1 

0.3 

Caranx  bartholomaei 

5-10 

1 

0.3 

Ccntropristis  philadelphica 

5-10 

1 

0.3 

Prionotus  rubio 

5-10 

1 

0.3 

W?  • NIC  INVERTEBRATES 

T r «.  hypert€>us  similis 

< 5 

17 

13 

38 

22.7 

5-10 

13 

11 

31 

18.3 

TOTAL 

30 

24 

69 

41.0 

Table  G15  (continued) 


Species 

Size  Class 

Trawl 

_ 

(cm) 

1 

2 

3 

X 

NEKTONIC  INVERTEBRATES  (con'd) 

Callinectes  similis 

< 5 

4 

33 

42 

26.3 

5-10 

2 

0.7 

TOTAL 

4 

33 

44 

27.0 

Sicyonia  dorsalis 

< 5 

8 

19 

38 

21.7 

Portunus  gibbesii 

< 5 

7 

10 

5.7 

Penaeus  setiferus 

10-15 

1 

1 

12 

4.7 

Poninices  duplicatus 

< 5 

1 

0.3 

Unknown  Scyphozoan 

10-15 

1 

0.3 

BENTHIC  MACROINVERTEBRATES 

Squilla  cmpusa 

5-10 

1 

6 

2.3 

10-15 

1 

0.3 

TOTAL 

1 

7 

2.6 

Pagurus  pollicaris 

< 5 

1 

0.3 

Hepatus  ephelicticus 

< 5 

1 

0.3 

Summary 

Biomass  (gm) 

105 

293.4 

606 . 6 

335.0 

Vertebrates 

species 

4 

9 

10 

7.7 

individuals 

5 

22 

37 

21.3 

Nektonic  Invertebrates 

species 

4 

6 

6 

5.3 

individuals 

43 

85 

174 

100.7 

Benthic  Macroinvertebrates 

species 

1 

3 

1.3 

individuals 

1 

9 

3.3 

Total 

species 

8 

16 

19 

14.3 

individuals 

48 

108 

220 

125.3 

The  black:  24  spp. ; 376  ind. 

Table  G16.  Numbers  of  individuals  of  the  species  collected  in  three 
5 minute  trawls  in  block  2 on  20  January  1976. 


Time  on:  0820 

Surface  temp:  12.5 

Surface 

sal : 

26.0 

Time  off:  0844 

Bottom  temp : 12.0 

Bottom 

sal : 

28.0 

Species 

Size  Class 

Trawl 

(cm) 

1 

2 

3 

X 

VERTEBRATES 

Micropogon  undulatus 

< 5 

5 

19 

21 

15.0 

Anchoa  mitchilli 

< 5 

2 

4 

2.0 

5-10 

10 

2 

17 

9.6 

TOTAL 

10 

4 

21 

11.6 

Symphurus  civitatus 

10-15 

2 

2 

1.3 

Peprilus  burti 

5-10 

1 

1 

0.6 

Leiostomus  xanthurus 

15-20 

1 

0.3 

Prionotus  rubio 

5-10 

1 

0.3 

Larimus  fasciatus 

< 5 

1 

0.3 

Menticirrhus  amcricanus 

10-15 

1 

0.3 

Vrophycis  cirratus 

5-10 

1 

0.3 

NEKTONIC  INVERTEBRATES 

Trachypeneus  similis 

< 5 

9 

3.0 

5-10 

5 

20 

4 

9.6 

TOTAL 

5 

29 

4 

12.6 

Penaeus  setifcrus 

5-10 

8 

9 

12 

9.6 

10-15 

2 

1 

1.0 

TOTAL 

8 

11 

13 

10.6 

Callinectes  similis 

< 5 

1 

4 

3 

2.6 

Xiphopeneus  krtfyeri 

5-10 

1 

2 

4 

2.  3 

10-15 

1 

0.3 

TOTAL 

1 

2 

5 

2.6 

Sicyonia  dorsalis 

< 5 

2 

3 

2 

2.6 

BENTHIC  MACROINVERTEBRATES 

Sf  \ ocarcinus  lobatus 

< 5 

1 

0.3 

Ae^athoa  oculata 

< 5 

1 

0.3 

*'  m 

• 

M,  r.  , 

Table  G16  (continued) 


Species 

Size  Class 

Trawl 

(cm) 

1 

2 

3 

X 

BENTHIC  MACROINVERTEBRATES 

(con'd) 

Squilla  empusa 

5-10 

1 

0.3 

Lunarca  ovalis 

< 5 

1 

0.3 

Polinices  duplicatus 

< 5 

1 

0.3 

Thy one  briareus 

< 5 

1 

0.3 

Libinia  dubia 

< 5 

1 

0.3 

Metoporhapis  calcarata 

< 5 

1 

0.3 

Summary 

Biomass  (gm) 

150 

163 

136 

149.7 

Vertebrates 

species 

5 

4 

6 

5.0 

individuals 

19 

26 

46 

30.3 

Nektonic  Invertebrates 

species 

5 

5 

5 

5.0 

individuals 

17 

49 

27 

31.0 

Benthic  Macroinvertebrates 

species 

2 

4 

2 

2.6 

individuals 

2 

4 

2 

2.6 

Total 

species 

12 

13 

13 

12.6 

individuals 

3B 

79 

75 

64.0 

The  block:  22  spp. ; 193  ind. 


( 


Table  G17.  Numbers  of  individuals  of  the  species  collected  in  three 
5 minute  trawls  in  block  15  on  20  January  1976. 


Time  on:  1138 

Surface  temp: 

12.0 

Surface 

sal : 

25.0 

Time  off:  1202 

Bottom  temp: 

12.0 

Bottom 

sal : 

25.0 

Species 

Size  Class 

Trawl 

(cm) 

1 

2 

3 

X 

VERTEBRATES 

Anchoa  mitchilli 

< 5 

3 

34 

15 

17.3 

5-10 

1 

10 

5 

5.3 

TOTAL 

4 

44 

20 

22.6 

Micropogon  undulatus 

< 5 

16 

20 

29 

21.6 

5-10 

1 

1 

0.6 

TOTAL 

16 

21 

30 

22.3 

Larimus  fasciatus 

< 5 

3 

1.0 

5-10 

1 

1 

0.6 

TOTAL 

4 

1 

1.6 

Symphurus  civitatus 

10-15 

1 

3 

1.3 

Etropus  crossotus 

< 5 

1 

0.3 

5-10 

1 

0.3 

TOTAL 

2 

0.6 

Prionotus  rubio 

5-10 

1 

0.3 

Sphaeroides  parvus 

5-10 

1 

0.3 

Cynoscion  arenarius 

5-10 

1 

0.3 

Leiostomus  xanthurus 

10-15 

1 

0.3 

Peprilus  burti 

< 5 

1 

0.3 

Achirus  lineatus 

< 5 

1 

0.3 

Menticirrhus  americanus 

5-10 

1 

0.3 

NEKTONIC  INVERTEBRATES 

Trachypcneus  similis 

< 5 

23 

7 

18 

16.0 

5-10 

7 

4 

2 

4.3 

TOTAL 

30 

11 

20 

20.3 

Penaeus  setiferus 

5-10 

5 

1.6 

10-15 

7 

3 

1 

3.0 

TOTAL 

7 

3 

6 

5.3 

Si cyoni a dorsa lis 

< 5 

4 

4 

2.6 

Table  G17  (continued) 
Species 


Size  Class 
(cm) 


Trawl 

2 


NEKTONIC  INVERTEBRATES 

5-10 

< 5 

< 5 

Summary 

Biomass  (gm) 

Vertebrates 

species 

individuals 

Nektonic  Invertebrates 
species 
individuals 

Benthic  Macroinvertebrates 
species 
individuals 

Total 

species 

individuals 

The  block:  18  spp. ; 255  ind. 


Xiphopcncus  kr&ycri 
Portunus  gibbesii 
Callinectes  similis 


1 

4 

3 

1 

95.0  141.0 


5 8 

24  74 

4 4 

44  19 


9 12 

68  93 


3 X 

4 2.6 

3 2.0 

2 1.0 

155.0  130.3 


5 6.0 

55  51.0 


6 4.7 

39  34.0 


11  10.7 
94  85.0 


Table  G18.  Numbers  of  individuals  of  the  species  collected  in  three 
5 minute  trawls  in  block  12  on  20  January  1976. 


Time  on:  0911  Surface  temp: 

12.0 

Surface 

sal : 

25.0 

Time  off:  0940  Bottom 

; temp: 

12.0 

Bottom 

sal : 

26.0 

Species 

Size  Class 

Trawl 

(cm) 

1 

2 

3 

X 

VERTEBRATES 

Micropogon  undulatus 

< 5 

128 

133 

79 

113.3 

5-10 

3 

2 

1 

2.0 

TOTAL 

131 

135 

80 

115.3 

Symphurus  civitatus 

5-10 

4 

1.3 

10-15 

10 

4 

11 

8.3 

TOTAL 

10 

4 

15 

9.6 

Larimus  fasciatus 

< 5 

1 

1 

0.6 

5-10 

13 

4 

2 

6.3 

TOTAL 

14 

4 

3 

7.0 

Leicctomus  xanthuras 

10-15 

1 

4 

1.6 

15-20 

9 

3.0 

TOTAL 

1 

13 

4.6 

Prionotus  rubio 

< 5 

2 

0.6 

5-10 

1 

2 

1.0 

TOTAL 

3 

2 

1.6 

Anchoa  mitchilli 

5-10 

4 

1.3 

Chaetodipterus  faber 

5-10 

l 

1 

0.6 

Etropus  crossotus 

< 5 

1 

0.3 

5-10 

1 

0.3 

TOTAL 

1 

1 

0.6 

Cynoscion  arenarius 

5-10 

1 

0.3 

Trichiurus  lepturus 

40-50 

1 

0.3 

Peprilus  burti 

5-10 

1 

0.3 

Orthopristis  chrysoptera 

15-20 

1 

0.3 

Bairdiella  chrysura 

10-15 

1 

0.3 

Citharichthys  spilopterus 

5-10 

1 

0.3 

Vrophycis  floridanus 

10-15 

1 

0.3 

Table  G18  (continued) 


Species 

Size  Class 

Trawl 

(cm) 

1 

2 

3 

X 

NEKTONIC  INVERTEBRATES 

Trachypeneus  si  mil  is 

< 5 

22 

5 

25 

17.3 

5-10 

1 

7 

18 

8.7 

10-15 

1 

0.3 

TOTAL 

23 

12 

44 

26.3 

Sicyonia  dorsalis 

< 5 

32 

8 

7 

12.6 

Penaeus  setifcrus 

5-10 

2 

4 

3 

3.0 

10-15 

2 

4 

4 

3.3 

TOTAL 

4 

8 

7 

6.3 

Callincctes  similis 

< 5 

12 

5 

2 

6.3 

Xiphopcneus  krfiyeri 

5-10 

1 

4 

1.6 

Portunus  gibbcsii 

< 5 

1 

0.3 

BENTHIC  MACROINVERTEBRATES 

Squilla  empusa 

< 5 

12 

4.0 

5-10 

1 

0.3 

10-15 

1 

0.3 

TOTAL 

12 

2 

4.6 

Polinices  duplicatus 

< 5 

2 

0.6 

Calliactis  tricolor 

< 5 

1 

0.3 

Summary 

Biomass  (gm) 

366.5 

1018.5 

424.2 

603.1 

Vertebrates 

species 

6 

12 

7 

8.3 

individuals 

158 

169 

103 

143.3 

Nektonic  Invertebrates 

species 

5 

4 

6 

5.0 

individuals 

72 

33 

65 

56.6 

Benthic  Macroinvertebrates 

species 

1 

1 

2 

1.3 

individuals 

12 

2 

3 

5.6 

Table  G18  (continued) 

Species 

Size  Class 

Trawl 

Summary  (con'd) 

Total 

(cm) 

1 

2 

3 

X 

species 

12 

18 

15 

14.6 

individuals 

The  block:  24  spp.;  617  ind. 

242 

204 

171 

205.6 

I 
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Table  G19 


Numbers  of  individuals  of  the  species  collected  in  three 
5 minute  trawls  in  block  14  on  20  January  1976. 


Time  on:  0958  Surface  temp: 

12.0 

Surface 

sal : 

25.0 

Time  off:  1020  Bottom  temp: 

12.0 

Bottom 

sal : 

26.0 

Species 

Size  Class 

Trawl 

(cm) 

1 

2 

3 

X 

VERTEBRATES 

Micropogon  undulatus 

< 5 

23 

1 

1 

8.3 

10-15 

1 

0.3 

TOTAL 

23 

1 

2 

8.6 

I^arimus  fasciatus 

< 5 

13 

4 

5 

7.3 

5-10 

2 

2 

1.3 

TOTAL 

15 

4 

7 

8.6 

Symphurus  civitatus 

< 5 

1 

0.3 

5-10 

6 

2.0 

10-15 

3 

1.0 

TOTAL 

7 

3 

3.3 

Cynoscion  arenarius 

5-10 

5 

1.6 

Citharichthys  spilopterus 

5-10 

1 

0.3 

10-15 

4 

1.3 

TOTAL 

5 

1.6 

Etropus  crossotus 

5-10 

2 

0.6 

Prionotus  rubio 

< 5 

1 

0.3 

Leiostomus  xanthurus 

10-15 

1 

0.3 

Sphaeroides  parvus 

5-10 

1 

0.3 

NEKTONIC  INVERTEBRATES 

Trachypeneus  similis 

< 5 

33 

21 

5 

19.6 

5-10 

14 

9 

2 

8.3 

TOTAL 

47 

30 

7 

28.0 

Sicyonia  dorsalis 

< 5 

20 

6 

3 

9.6 

5-10 

2 

0.6 

TOTAL 

22 

6 

3 

10.3 

Penaeus  setiferus 

10-15 

4 

3 

2.3 

Callinectes  similis 

< 5 

3 

2 

1 

2.0 

Portunus  gibbesii 

< 5 

2 

0.6 

Table  G19  (continued) 


Species 


BENTHIC  MACROINVERTEBRATES 
Calliactis  tricolor 
Squilla  empusa 


Pa gurus  pollicaris 

Hemipholis  elongata 

Xanthidae,  unID 

Summary 

Biomass  (gm) 

Vertebrates 

species 

individuals 

Nektonic  Invertebrates 
species 
individuals 


Size  Class 
(cm) 


Trawl 

2 


< 5 

< 5 
5-10 

TOTAL 

< 5 
5-10 

< 5 


1 

1 

2 


1 

1 


378.3  199.4  116. 


6 4 4 

53  11  13 


4 4 4 

76  41  13 


Benthic  Macroinvertebrates 
species 
individuals 


4 2 

9 2 


Total 

species 

individuals 


14  10  8 

138  54  26 


X 


1.3 

0.3 

0.7 

1.0 

0.6 

0.3 

0.3 


231.2 


6.3 

25.7 


4.0 

43.3 


2.0 

3.7 


10.7 

72.7 


The  block:  19  spp. ; 218  ind. 


Table  G20.  Numbers  of  individuals  of  the  species  collected  in  three 
5 minute  trawls  in  block  27  on  20  January  1976. 


Time  on:  1042 

Surface  temp: 

12.0 

Surface 

sal : 

25.0 

Time  off:  1107 

Bottom  temp: 

12.0 

Bottom 

sal : 

26.0 

Species 

Size  Class 

Trawl 

(cm) 

1 

2 

3 

X 

VERTEBRATES 

Hicropogon  undulatus 

< 5 

69 

247 

152 

156.0 

5-10 

2 

4 

7 

4.3 

20-30 

1 

0.3 

TOTAL 

72 

251 

159 

160.6 

Symphurus  civitatus 

< 5 

1 

0.3 

5-10 

8 

1 

3.0 

10-15 

8 

7 

5.0 

TOTAL 

8 

9 

8 

8.3 

Cynoscion  arenarius 

5-10 

5 

1.6 

20-25 

1 

0.3 

TOTAL 

1 

5 

2.0 

Larimus  fasciatus 

< 5 

2 

1 

1.0 

Chaetodipterus  faber 

5-10 

1 

0.3 

Vrophycis  floridanus 

5-10 

1 

0.3 

Etropus  crossotus 

< 5 

1 

0.3 

Leiostomus  xanthurus 

10-15 

1 

0.3 

Stellifer  lanceolatus 

10-15 

1 

0.3 

Sphaeroides  parvus 

5-10 

1 

0.3 

NEKTONIC  INVERTEBRATES 

Sicyonia  dorsalis 

< 5 

25 

46 

60 

40.3 

Trachypeneus  dimilis 

< 5 

15 

55 

23.3 

5-10 

12 

20 

10.6 

TOTAL 

27 

75 

34.0 

Callinectes  similis 

< 5 

1 

6 

8 

3.0 

Pcnaeus  setiferus 

10-15 

3 

3 

9 

5.0 

Portunus  gibbcsii 

< 5 

1 

0.3 

5-10 

1 

0.3 

TOTAL 

1 

1 

0.6 

c 


— : • 


mmI 


Table  G20  (continued) 


Size  Class 
(cm) 


Trawl 

2 


Species 


NEKTONIC  INVERTEBRATES  (con'd) 

Penaeus  aztecus  5-10 

Xiphopeneus  krfiyeri  5-10 

BENTHIC  MACROINVERTEBKATES 
Squilla  empusa 

5-10 

TOTAL 


1 


3 X 


1 0.3 

1 0.3 


1 1 1 1.0 

1 1 1 1.0 


Summary 

Biomass  (gm) 

Vertebrates 

species 

individuals 

Nektonic  Invertebrates 
species 
individuals 

Benthic  Macroinvertebrates 
species 
individuals 

Total 

species 

individuals 

The  block:  18  spp.;  793  ind. 


418.3  435.9 


4 6 

83  268 


5 4 

57  56 


1 1 
1 1 


10  11 

141  325 


614.8  489.6 


171  174.0 


6 5.0 

154  89.0 


1 1.0 

1 1.0 


13  11.3 

326  264.0 


i 


k 


Table  G21.  Numbers  of  individuals  of  the  species  collected  in  three 
5 minute  trawls  in  block  2 on  11  March  1976. 


Time  on:  1220 

Surface  temp: 

19.0 

Surface 

sal : 

26.0 

Time  off:  1250 

Bottom  temp: 

19.0 

Bottom 

sal : 

27.0 

Species 

Size  Class 

Trawl 

(cm) 

1 

2 

3 

X 

VERTEBRATES 

Micropogon  undulatus 

< 5 

14 

4.6 

5-10 

1 

1 

28 

10.0 

TOTAL 

1 

1 

42 

14.6 

Anchoa  mitchilli 

< 5 

1 

4 

3 

2.7 

5-10 

17 

3 

2 

7.3 

TOTAL 

18 

7 

5 

10.0 

Cynoscion  areanarius 

5-10 

1 

0.3 

10-15 

6 

2.0 

TOTAL 

1 

6 

2.3 

Trichiurus  lepturus 

20-25 

1 

0.3 

25-30 

3 

1.0 

30-35 

1 

0.3 

TOTAL 

2 

3 

1.6 

Symphurus  civitatus 

10-15 

3 

1.0 

Peprilus  burti 

5-10 

1 

1 

0.6 

Larimus  fasciatus 

5-10 

1 

0.3 

NEKTONIC  INVERTEBRATES 

Trachypeneus  similis 

<5 

4 

22 

8.6 

5-10 

2 

15 

5.6 

TOTAL 

2 

4 

37 

14.3 

Loliguncula  brevis 

<5 

1 

0.3 

5-10 

3 

1 

1.3 

TOTAL 

3 

2 

1.6 

Stomolophus  meleagris 

15-20 

1 

0.3 

Callinectes  similis 

<5 

1 

0.3 

Brachyuran  unID 

< 5 

1 

0.3 

BENTHIC  MACROINVERTEBRATES 


< 5 2 0.6 


Pagurus  pollicaris 


r 


Table  G21  (continued) 

Species  Size  Class  Trawl 

(cm)  1 2 3 X 

BENTHIC  MACROINVERTEBRATES  (con'd) 

<5  1 0.3 

5-10  1 0.3 


Summary 


Biomass  (gm) 

585 

86 

335 

335.3 

Vertebrates 

species 

4 

3 

8 

4.6 

individuals 

22 

9 

61 

30.6 

Nektonic  Invertebrates 

species 

2 

2 

<i 

2.6 

individuals 

3 

7 

41 

17.0 

Benthic  Macroinvertebrates 

species 

4 

1.3 

individuals 

5 

1.6 

Total 

species 

6 

5 

16 

9.0 

individuals 

25 

16 

107 

49.3 

The  block:  16  spp. ; 147  ind. 


Hepatus  pudibundus 
Squilla  empusa 
Calliactis  tricolor 


Table  G22.  Numbers  of  individuals  of  the  species  collected  in  three 
5 minute  trawls  in  block  15  on  11  March  1976. 


Time  on:  1545 

Surface  temp: 

19.0 

Surface 

sal: 

26.0 

Time  off:  1615 

Bottom  temp: 

19.0 

Bottom 

sal : 

27.0 

Species 

Size  Class 

Trawl 

(cm) 

1 

2 

3 

X 

VERTEBRATES 

Hicropogon  undulatus 

< 5 

17 

25 

14.0 

5-10 

152 

110 

11 

91.0 

TOTAL 

169 

135 

11 

105.0 

Larimus  fasciatus 

< 5 

1 

0.3 

5-10 

14 

4.6 

TOTAL 

15 

5.0 

Cynoscion  arenarius 

5-10 

10 

3.3 

Anchoa  mitchilli 

< 5 

4 

1.3 

5-10 

4 

1.3 

TOTAL 

4 

4 

2.6 

Trichiurus  lepturus 

20-25 

1 

0.3 

25-30 

1 

0.3 

30-35 

1 

0.3 

TOTAL 

2 

1 

1.0 

Etropus  crossotus 

< 5 

1 

0.3 

5-10 

1 

0.3 

TOTAL 

2 

0.6 

Menticirrhus  americarms 

20-25 

1 

0.3 

Prionotus  rubio 

5-10 

1 

0.3 

NEKTONIC  INVERTEBRATES 

Trachypeneus  similis 

< 5 

7 

8 

12 

9.0 

5-10 

9 

12 

7.0 

TOTAL 

7 

17 

24 

16.0 

Callinectes  similis 

< 5 

1 

8 

6 

5.0 

Acetes  americanus 

< 5 

11 

2.6 

Penaeus  setiferus 

10-15 

1 

1 

0.6 

15-20 

1 

1 

0.6 

TOTAL 

1 

2 

1 

1.3 

Portunus  gibbesi 

< 5 

2 

0.6 

Table  G22  (continued) 


Species 

NEKTONIC  INVERTEBRATES 
Sicyonia  dorsalis 
Ovalipes  ocellatus 
Scyphozoa  unID 


Size  Class 
(cm) 

(con'd) 

< 5 

< 5 
5-10 


Trawl 

1 2 3 X 

1 0.3 

1 0.3 

1 0.3 


BENTHIC  MACROINVERTEBRATES 


Hepatus  epheliticus 
Panopeus  herbstii 


Summary 

Biomass  (gm) 


< 5 

< 5 


1 0.3 

1 0.3 

817  790.7  150.9  586.2 


Vertebrates 

species 

individuals 


4 6 

176  164 


2 4.0 

15  118.3 


Nektonic  Invertebrates 
species 
individuals 

Benthic  Macroinvertebrates 
species 
individuals 

Total 

species 

individuals 

The  block:  18  spp. ; 440  ind. 


4 7 3 4.6 

20  32  31  27.6 


1 1 0.6 

1 1 0.6 


9 13 

197  196 


6 9.3 

47  146.6 


Table  G23.  Numbers  of  individuals  of  the 

species 

collected 

in  three 

5 minute  trawls 

; in  block  12  on 

i 11  March  1976. 

Time  on:  1340 

Surface  temp: 

19.0 

Surface 

sal: 

25.0 

Time  off:  1405 

Bottom  temp: 

19.0 

Bottom 

sal : 

27.0 

Species 

Size  Class 

Trawl 

(cm) 

1 

2 

3 

X 

VERTEBRATES 

Anchoa  mi  t chi  Hi 

< 5 

4 

1.3 

5-10 

1 

21 

6 

9.3 

TOTAL 

1 

25 

6 

10.6 

Micropogon  undulatus 

< 5 

2 

2 

1.3 

5-10 

4 

1 

1.6 

TOTAL 

6 

3 

3.0 

Cynoscion  arenarius 

5-10 

5 

1 

2.0 

10-15 

1 

0.3 

TOTAL 

6 

1 

2.3 

Symphurus  civitatus 

5-10 

1 

0.3 

10-15 

2 

0.6 

TOTAL 

2 

1 

1.0 

Larimus  fasciatus 

5-10 

1 

0.3 

teiostomus  xanthurus 

10-15 

1 

0.3 

Trichiurus  lepturus 

5-20 

1 

0.3 

Urophycis  floridanus 

15-20 

1 

0.3 

NEKTONIC  INVERTEBRATES 

Trachypeneus  similis 

< 5 

67 

14 

31 

37.3 

5-10 

60 

8 

40 

36.0 

TOTAL 

127 

22 

71 

73.3 

Sicyonia  dorsalis 

< 5 

5 

8 

4.3 

Acetes  americanus 

< 5 

5 

1.6 

Loliguncula  brevis 

5-10 

1 

2 

1.0 

Callinectes  similis 

< 5 

1 

1 

0.6 

BENTHIC  MACROINVERTEBRATES 

Squilla  empusa 

5-10 

4 

1 

1.6 

St 
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Table  G23  (continued) 


Species 

Size  Class 

Trawl 

(cm) 

1 

2 

3 X 

BENTHIC  MACROINVERTEBRATES 

(con'd) 

Pagurus  pollicaris 

< 5 

1 

0.3 

Xanthidae  unID 

< 5 

1 0.3 

Summary 

Biomass  (gm) 

682.8 

125.0 

316.0  374.6 

Vertebrates 

species 

7 

2 

4 4.3 

individuals 

18 

26 

11  18.3 

Nektonic  Invertebrates 
species 
individuals 


Benthic  Macroinvertebrates 
species 
individuals 

Total 

species 

individuals 

The  block:  17  spp.;  308  ind. 


4 

134 


2 

5 


13 

157 


3 

29 


5 

55 


3 

82 


2 

2 


9 

99 


3.3 

81.6 


1.3 

2.3 


9.0 

102.3 


A 
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Table  G24 


Numbers  of  individuals  of  the  species  collected  in  three 
5 minute  trawls  in  block  14  on  11  March  1976. 


Time  on:  1415 

Surface  temp: 

19.0 

Surface 

sal 

Time  off:  1440 

Bottom  temp: 

19.0 

Bottom 

sal : 

Species 

Size  Clas 

s 

Trawl 

(cm) 

1 

2 

3 

VERTEBRATES 

Anchoa  mitchilli 

< 5 

3 

5-10 

8 

10 

TOTAL 

8 

13 

Micropogon  undulatus 

5-10 

1 

15-20 

1 

TOTAL 

1 

1 

Cynoscion  aienarius 

5-10 

2 

NEKTONIC  INVERTEBRATES 

Trachypeneus  similis 

< 5 

4 

5-10 

1 

2 

2 

TOTAL 

1 

2 

6 

Loliguncula  brevis 

5-10 

3 

1 

3 

Sicyonia  dorsalis 

< 5 

1 

BENTHIC  MACROINVERTEBRATES 

Calliactis  tricolor 

< 5 

2 

2 

Pagurus  pollicaris 

<5 

1 

Persephona  crinata 

< 5 

1 

Panopeus  herbstii 

<5 

1 

Summary 

Biomass  (gm) 

151 

95 

134 

Vertebrates 

species 

1 

1 

3 

individuals 

1 

8 

16 

Nektonic  Invertebrates 

species 

2 

3 

2 

individuals 

4 

4 

9 

25.0 

30.0 


X 


1.0 

6.0 

7.0 

0.3 

0.3 

0.6 

0.6 


1.3 
1.6 
3.0 

2.3 
0.3 


1.3 

0.3 

0.3 

0.3 


126.6 


1.6 

8.3 


2.3 

5.6 


T 


Table  G24  (continued) 

Species  Size  Class  Trawl 

(cm)  1 2 3 X 

Summary  (con'd) 

Benthic  Macroinvertebrates 
species 
individuals 

Total 

species 
individuals 

The  block:  10  spp. ; 49  ind. 


5 4 8 5.6 

8 12  29  16.3 


2 

3 


( , ..< 


Table  G25.  Numbers  of  individuals  of  the  species  collected  in  three 
5 minute  trawls  in  block  27  on  11  March  1976. 


A 


Time  on:  1445  Surface  temp:  19.0  Surface  sal:  25.0 

Time  off:  1520  Bottom  temp:  19.0  Bottom  sal:  28.0 


Species 

VERTEBRATES 

A nchoa  mitchilli 

Cynoscion  arenarius 
Trichiurus  lepturus 
Larimus  fasclatus 
NEKTONIC  INVERTEBRATES 
Trachypeneus  similis 

Loliguncula  brevis 

Sicyonia  dorsalis 

BENTHIC  MACROINVERTEBRATES 

Squilla  empusa 

Actinaria  unID 

Summary 

Biomass  (gm) 

Vertebrates 

species 

individuals 

Nektonic  Invertebrates 
species 
individuals 


k 


Size  Class 

Trawl 

(cm) 

1 

2 

3 

X 

< 5 

3 

1.0 

5-10 

14 

17 

18 

16.3 

TOTAL 

17 

17 

18 

17.3 

10-15 

5 

1.6 

20-25 

1 

1 

0.6 

5-10 

1 

0.3 

< 5 

3 

1 

3 

2.3 

5-10 

12 

3 

5.0 

TOTAL 

3 

13 

6 

7.3 

< 5 

1 

1 

0.6 

5-10 

4 

1.3 

TOTAL 

5 

1 

2.0 

< 5 

2 

1 

1.0 

5-10 

1 

0.3 

< 5 

1 

0.3 

160 

212 

94 

155.3 

3 

2 

2 

2.3 

19 

22 

19 

20.0 

1 

3 

3 

2.3 

3 

20 

8 

10.3 

■!,l. 

\ 

c, 


Table  G25  (continued) 


Species 


Size  Class  Trawl 

(cm)  1 2 3 X 


Summary  (con'd) 


Benthic  Macroinvertebrates 
species 
individuals 


2 0.6 

2 0.6 


Total 

species 

individuals 


4 7 5 5.3 

22  44  27  31.0 


The  block : 9 spp . ; 93  ind . 


■'  7 r * ' } 
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Table  G26.  Numbers  of  individuals  of  the  species  collected  in  three 
5 minute  trawls  in  block  2 on  13  May  1976. 


Time  on : - 

Surface  temp: 

Surface 

sal: 

- 

Time  off: 

Bottom  temp: 

Bottom 

sal: 

— 

Species 

Size  Class 

Trawl 

(cm) 

1 

2 

3 

X 

VERTEBRATES 

Polydactylus  octonemus 

5-10 

96 

54 

24 

58.0 

10-15 

6 

2 

4 

4.0 

TOTAL 

102 

56 

28 

62.0 

Micropogon  undulatus 

<5 

1 

0.3 

5-10 

15 

26 

34 

25.0 

10-15 

8 

2.6 

TOTAL 

23 

27 

34 

28.0 

Cynoscion  arenarius 

10-15 

7 

6 

13 

8.6 

Anchoa  mitcbilli 

5-10 

1 

2 

5 

2.6 

Leiostomus  xanthurus 

10-15 

2 

0.6 

15-20 

4 

1.3 

TOTAL 

6 

2.0 

Larimus  fasciatus 

5-10 

3 

1.0 

Symphurus  civitatus 

5-10 

1 

1 

0.6 

Trichiurus  lepturus 

30-35 

2 

0.6 

NEKTONIC  INVERTEBRATES 

Callinectes  similis 

< 5 

3 

8 

1 

4.0 

Trachypeneus  similis 

5-10 

3 

1 

1.3 

Penaeus  setiferus 

15-20 

1 

1 

0.6 

Ovalipes  guadulpensis 

< 5 

1 

0.3 

BENTHIC  MACROINVERTEBRATES 

Hepatus  epheliticus 

< 5 

1 

0.3 

Hepatus  pudibundus 

< 5 

1 

0.3 

Calliactus  tricolor 

< 5 

1 

0.3 

Pagurus  pollicaris 

< 5 

1 

0.3 

(. 
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Table  G26  (continued) 


r 


Species 


Summary 


Size  Class 
(cm) 


Trawl 
1 2 


3 


X 


Biomass  (gm) 

Vertebrates 

species 

individuals 

Nektonic  Invertebrates 
species 
individuals 

Benthic  Macroinvertebrates 
species 
individuals 

Total 

species 

individuals 

The  block:  16  spp. ; 340  ind. 


1537.5  861.8  833.7  1077.6 


6 

140 


6 5 5.6 

95  82  105.6 


224  2.6 

4 11  4 6.3 


2 2 1.3 

2 2 1.3 


10  10  9 9.6 

146  108  86  113.3 


Table  G27.  Numbers  of  individuals  of  the  species  collected  in  three 
5 minute  trawls  in  block  15  on  14  May  1976. 


Time  on: 

Surface  temp: 

Surface 

sal : 

- 

Time  off:  - 

Bottom  temp : - 

Bottom 

sal : 

— 

Species 

Size  Class 

Trawl 

(cm) 

1 

2 

3 

X 

VERTEBRATES 

Polydactylus  octonemus 

5-10 

62 

30 

10 

34.0 

10-15 

56 

13 

2 

23.6 

TOTAL 

118 

43 

12 

57.6 

Micropogon  undulatus 

5-10 

19 

15 

10 

14.6 

10-15 

8 

13 

4 

8.3 

TOTAL 

27 

28 

14 

23.0 

Anchoa  mitchilli 

5-10 

5 

3 

2.6 

Cynoscion  arenarius 

10-15 

2 

1 

1.0 

Larimus  fasciatus 

5-10 

1 

0.3 

Prionotus  rubio 

5-10 

1 

0.3 

Symphurus  civitatus 

5-10 

1 

0.3 

NEKTONIC  INVERTEBRATES 

Penaeus  aztecus 

5-10 

3 

1.0 

10-15 

10 

4 

2 

5.3 

TOTAL 

10 

4 

5 

6.3 

Callinectes  similis 

< 5 

4 

1 

2 

2.3 

Loliguncula  brevis 

< 5 

1 

0.3 

5-10 

1 

1 

2 

1.3 

TOTAL 

2 

1 

2 

1.6 

Trachypeneus  similis 

< 5 

1 

0.3 

5-10 

3 

1.0 

TOTAL 

3 

1 

1.3 

Be  roe  ovata 

< 5 

3 

1.0 

Ovalipes  guadelpensis 

< 5 

1 

0.3 

Scyphozoa , un I D 

5-10 

1 

0.3 

Table  G27  (continued) 


Species 

BENTHIC  MACROINVERTEBRATES 

Hepatus  pudibundus 

Summary 

Biomass  (gm) 

Vertebrates 

species 

individuals 

Nektonic  Invertebrates 
species 
individuals 

Benthic  Macroinvertebrates 
species 
individuals 

Totals 

species 

individuals 

The  block:  15  spp.;  297  ind. 


Size  Class  Trawl 

(cm)  12  3 


<5  1 


1383.5  705.6  285.2 


3 6 4 

150  76  30 


5 4 4 

23  7 10 


1 

1 


8 10  9 

173  83  41 


X 


0.3 


791.4 


4.3 

85.3 


4.3 

13.3 


0.3 

0.3 


9.0 

99.0 


i m ■ in  niHiViM— 

Table  G28.  Numbers  of  individuals  of  the  species 

collected 

in  three 

5 minute  trawls 

in  block  12  on  14 

May 

1976. 

Time  on : 

Surface  temp: 

Surface 

sal:  - 

Time  off: 

Bottom  temp : 

Bottom 

sal : 

Species 

Size  Class 

Trawl 

(cm) 

1 

2 

3 

X 

VERTEBRATES 

Polydactylus  octonemus 

5-10 

64 

100 

5 

56.3 

10-15 

59 

40 

7 

35.3 

TOTAL 

123 

140 

12 

91.6 

Micropogon  undulatus 

5-10 

4 

1 

4 

3.0 

10-15 

1 

15 

1 

5.6 

TOTAL 

5 

16 

5 

8.6 

Cynoscion  arenarius 

10-15 

8 

2 

3.3 

15-20 

4 

2 

2.0 

TOTAL 

4 

10 

2 

5.3 

Symphurus  civitatus 

5-10 

2 

5 

1 

2.6 

Larimus  fasciatus 

5-10 

3 

1.0 

10-15 

2 

0.6 

TOTAL 

5 

1.6 

Anchoa  mitchilli 

5-10 

2 

0.6 

Anchoa  hepsetus 

15-20 

1 

0.3 

Prionotus  rubio 

< 5 

1 

0.3 

NEKTONIC  INVERTEBRATES 

Loliguncula  brevis 

< 5 

3 

2 

4 

3.0 

5-10 

2 

4 

4 

3.3 

10-15 

1 

0.3 

TOTAL 

6 

6 

8 

6.6 

Callinectes  similis 

< 5 

4 

2 

3 

3.0 

Trachypeneus  similis 

5-10 

3 

1 

1.3 

Penaeus  aztecus 

5-10 

1 

1 

0.6 

Chrysaora  quinquecirtha 

10-15 

1 

0.3 

BENTHIC  MACROINVERTEBRATES 

Calliactis  tricolor 

< 5 

2 

1 

1.0 

V 


1 

Table  G28  (continued) 


Species 

Size  Class 

Trawl 

(cm) 

1 

2 

3 

X 

BENTHIC  MACROINVERTEBRATES 

(con'd) 

Squilla  empusa 

5-10 

1 

0.3 

Pagurus  pollicaris 

< 5 

1 

0.3 

Summary 


Biomass  (gm) 

Vertebrates 

species 

individuals 

Nektonic  Invertebrates 
species 
individuals 

Benthic  Macroinvertebrates 
species 
individuals 

Total 

species 

individuals 

The  block:  16  spp. ; 375  ind. 


1172.9  1761.4  342.8  1092.4 


6 5 

137  176 


5 5.3 

21  111.3 


3 4 4 

13  10  13 


3.6 

12.0 


2 2 1.3 

3 2 1.6 


9 11 

150  189 


11  10.3 

36  125.0 


1 


Table  G29.  Numbers  of  individuals  of  the  species 
5 minute  trawls  in  block  14  on  14  May 


collected  in  three 
1976. 


Time  on : 

Surface  temp: 

Surface 

sal : 

- 

Time  off: 

Bottom  temp:  - 

Bottom 

sal : 

- 

Species 

Size  Class 

Trawl 

(cm) 

1 

2 

3 

X 

VERTEBRATES 

Symphurus  civitatus 

5-10 

19 

2 

7 

9.3 

10-15 

1 

1 

0.6 

TOTAL 

20 

2 

8 

10.0 

Polydactylus  octonemus 

5-10 

2 

3 

2 

2.3 

10-15 

3 

8 

3.6 

TOTAL 

5 

11 

2 

6.0 

Prionotus  rubio 

< 5 

7 

2.3 

5-10 

5 

3 

2.6 

TOTAL 

12 

3 

5.0 

Anchoa  mitchilli 

5-10 

13 

4.3 

Ogcocephalus  nasutus 

5-10 

2 

0.6 

Micropogon  undulatus 

10-15 

1 

0.3 

Citharichthys  spilopterus  5-10 

1 

0.3 

NEKTON I C INVERTEBRATES 

Trachypcneus  similis 

< 5 

13 

15 

9.3 

5-10 

47 

53 

33.3 

TOTAL 

60 

68 

42.6 

Callinectes  similis 

< 5 

49 

36 

28.3 

5-10 

2 

0.6 

TOTAL 

51 

36 

29.0 

Beroe  ovata 

< 5 

21 

7.0 

Sicyonia  dorsal  is 

< 5 

2 

5 

2.3 

5-10 

2 

0.6 

TOTAL 

4 

5 

3.0 

Callinectes  sapidus 

15-20 

2 

0.6 

Natantia  unID 

< 5 

1 

0.3 

Penaeus  aztecus 

5-10 

1 

0.3 

Portunus  gibbesi 

5-10 

1 

0.3 

■ TT-- 


Table  G29  (continued) 


Species 

Size  Class 

Trawl 

(cm) 

1 

2 

3 

X 

NEKTONIC  INVERTEBRATES  (con'd) 

Penaeus  setiferus 

15-20 

1 

0.3 

BENTHIC  MACROINVERTEBRATES 

Squilla  empusa 

< 5 

4 

-Ar 

1.3 

5-10 

3 

4 

3 

3.3 

TOTAL 

3 

8 

3 

4.6 

Actinaria,  sand  encrusted 

< 5 

5 

1.6 

Calliactis  tricolor 

< 5 

1 

2 

o 

• 

H 

Metophorhaphis  calcarata 

< 5 

2 

- 

0.6 

Cantharus  cancel larius 

< 5 

1 

1 

0.6 

Pagurus  pollicaris 

5-10 

1 

0.3 

Persephona  crinata 

< 5 

1 

0.3 

Squid  egg  cluster 

1 

0.3 

Suinnary 

Biomass  (gm) 

918.1 

194.3 

376.7 

496.4 

Vertebrates 

species 

4 

4 

4 

4.0 

individuals 

39 

27 

14 

26.6 

Nektonic  Invertebrates 

species 

6 

2 

4 

4.0 

individuals 

139 

2 

110 

83.6 

Benthic  Macroinvertebrates 

species 

4 

2 

6 

4.0 

individuals 

7 

9 

13 

9.6 

Total 

species 

14 

8 

14 

12.0 

individuals 

185 

38 

137 

120.0 

The  block:  24  spp. ; 360  ind. 


asi 
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■ 


1 


Table  G30.  Numbers  of  individuals  of  the  species  collected  in  three 
5 minute  trawls  in  block  27  on  14  May  1976. 


Time  on : 

Surface  temp: 

Surface 

sal : 

- 

Time  off : - 

Bottom  temp:  - 

Bottom 

sal : 

— 

Species 

Size  Class 

Trawl 

(cm) 

1 

2 

3 

X 

VERTEBRATES 

Polydactylus  octonemus 

5-10 

72 

23 

31.6 

10-15 

26 

2 

9 

12.3 

TOTAL 

98 

2 

32 

44.0 

Symphurus  civitatus 

5-10 

5 

3 

2.6 

10-15 

1 

0.3 

TOTAL 

6 

3 

3.0 

Anchoa  mitchilli 

5-10 

3 

S 

1.6 

Micropogon  undulatus 

5-10 

1 

1 

0.6 

Prionotus  rubio 

< 5 

1 

0.3 

5-10 

1 

0.3 

TOTAL 

2 

0.6 

Cynoscion  arenarius 

< 5 

1 

0.3 

10-15 

1 

0.3 

TOTAL 

2 

0.6 

Peprilus  burti 

10-15 

2 

0.6 

NEKTONIC  INVERTEBRATES 

Trachypeneus  similis 

< 5 

3 

1.0 

5-10 

3 

1 

10 

4.6 

10-15 

4 

1.3 

TOTAL 

3 

5 

13 

7.0 

Callinectes  similis 

< 5 

2 

8 

9 

6.3 

5-10 

1 

0.3 

TOTAL 

2 

9 

9 

6.6 

Sicyonia  dorsalis 

< 5 

2 

7 

5 

4.6 

Loliguncula  brevis 

< 5 

5 

3 

2.6 

5-10 

3 

1 

1.3 

TOTAL 

8 

4 

4.0 

Penaeus  aztecus 

5-10 

1 

0.3 

10-15 

1 

0.3 

TOTAL 

2 

0.6 

• * 

a-  * 

1 

• 
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Table  G31 


Table  G31.  Comparison  of  trawl 

data  collected  in  the  mud  plume 

as  the 

dredged  dropped  its 

load,  near 

buoy  D and 

in  clean 

water 

nearby.  Data  was  collected  on 

4 September 

1975. 

Clear 

Plume 

Clear 

Water 

Water 

Species 

Size  Class 

Time 

(cm) 

1230 

1600 

1615 

VERTEBRATES 

Micropogon  undulatus 

10-15 

10 

96 

1 

Anchoa  hepsetus 

5-10 

2 

10-15 

4 

TOTAL 

6 

Cy nose ion  arenarius 

10-20 

1 

3 

20-30 

1 

TOTAL 

2 

3 

Chloroscombrus  chrysurus 

< 10 

1 

5 

10-20 

1 

1 

1 

TOTAL 

2 

1 

6 

Cynoscion  nothus 

10-20 

3 

20-30 

1 

TOTAL 

1 

3 

Leiostomus  xanthurus 

10-20 

1 

Citharichthys  spilopterus 

10-20 

1 

1 

Stellifer  lanceolatus 

< 10 

8 

10-20 

35 

TOTAL 

43 

Arius  felis 

10-20 

31 

20-30 

37 

TOTAL 

68 

Prionotus  rubio 

10-20 

1 

Sphaeroides  parvus 

1 

1 

Symphurus  civitatus 

10-20 

3 

NEKTONIC  INVERTEBRATES 

Penaeus  aztecus 

< 10 

2 

1 

1 

10-20 

2 

1 

3 

TOTAL 

4 

2 

4 

Callinectes  similis 

< 10 

1 

2 

8 

Table  G31  (continued) 


Species  Size  Class 

(cm) 

NEKTONIC  INVERTEBRATES  (con'd) 


Xiphopeneus  krtfyeri  < 10 

Scyphozoa 

Penaeus  seti ferns  10-20 

Sicyonia  dorsalis  < 10 

Trachypeneus  similis  < 10 


BENTHIC  MACROINVERTEBRATES 


Squilla  empusa  < 10 
Cantharus  cancel larius  < 5 
Polinices  duplicatus  < 5 
Persephona  crinata  < 10 
Persephona  aquilonaris  < 10 
Actinaria  < 10 
Xanthidae  < 10 


Clear  Plume 

Water 

Time 

1230  1600 


15 

3 

1 


4 

1 

1 


Clear 

Water 

1615 

1 

2 

4 


1 

1 

1 

1 

2 


Summary 

Biomass  (gm) 

Vertebrates 

species 

individuals 

Nektonic  Invertebrates 
species 
individuals 


956  7803  375 

7 8 5 

23  216  12 

2 5 5 

5 23  19 


Benthic  Macroinvertebrates 
species 
individuals 


2 16 

5 17 


Total 

species 

individuals 


11  14  16 

33  240  38 


( /'  ' 


p 


Table  G32.  Comparison  of  trawl 

data  from 

two 

' replicate  5 

minute 

tows 

» 

at  the  disposal  site 

near  buoy 

D 

and  in  a nearby  upcurrent 

1 

j 

control  area.  Data 

collected  i 

on 

9 September 

1975,  while 

1 

maintenance  dredging 

was  being 

conducted. 

I 

Buoy  D 

Control 

i 

Time 

i 

f 

1540  1550 

1601 

1615 

i 

Species 

Size  Class 

Replicates 

(cm) 

1 2 

1 

2 

VERTEBRATES 

Micropogon  undulatus 

11-15 

2 

8 

2 

16-20 

4 

2 

TOTAL 

2 

12 

4 

Sphaeroides  parvus 

5-10 

1 

Symphurus  civitatus 

10-15 

1 

1 

Urophycis  floridanus 

15-20 

1 

NEKTONIC  INVERTEBRATES 

Callinectes  sapidus 

5-10 

1 1 

1 

Penaeus  aztccus 

5-10 

1 

1 

10-15 

2 

6 

TOTAL 

3 

Sicyonia  dorsalis 

< 5 

1 

Beroe  ovata 

50 

10 

Xiphopeneus  kr&yeri 

5-10 

4 

2 

Loliguncula  brevis 

< 5 

1 

1 

5-10 

1 

1 

TOTAL 

2 

1 

Dactylometra  quinquecirrha 

2 

BENTHIC  MACROINVERTEBRATES 

Squilla  empusa 

< 5 

1 

5-10 

1 

TOTAL 

1 

1 

Anadara  transversa 

< 5 

1 

• 

I 

I 

I 


Table  G32  (continued) 


Species 


Size  Class 
(cm) 


Buoy  D Control 

Time 

1540  1550  1601  1615 

Replicates 


Summary 

Biomass  (gm) 
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Nektonic  Invertebrates 
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Benthic  Macroinvertebrates 
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Total 


species 
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Stomach  Contents  of  Selected  Fishes  cted  at  Station  T2  in  the  Offshore 
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Table  G33  (concluded) 


Stomach  Contents  of  Selected  Fishes  Collected  at  Station  T15  in  the  Offshore 


Table  G34  (Concluded) 
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Table  G35  (continued) 
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Table  G35  (continued) 
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Table  G35  (concluded) 
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Table  G36 

Stomach  Contents  of  Selected  Fi3hes  Collected  at  Station  T14  in  the  Offshore 
Disposal  Area,  Galveston,  Texas  on  7/25/75 
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Ampelisca  abdita 
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Table  G38  (concluded) 
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Table  G39  (concluded) 
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Stomach  Contents  of  Selected  Fishes  Collected  at  Station  T14  in  the  Offshore 


Table  G44  (concluded) 


Stomach  Contents  of  Selected  Fishes  Collected  at  Station  T27  in  the  Offshore 
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Table  H2.  (continued) 
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Table  H3.  Meroplankton  data  from  monthly  collections  in  the  dredged  material  disposal  site  (D) 
and  the  entrance  channel  (C) , 24  July  through  24  November  1975.  Data  are  the  numbers 
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Table  H3.  (continued) 
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Table  H3.  (continued) 
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Table  H3.  (continued) 
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Table  H3.  (continued) 
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Table  H4  (continued) 


Table  H5. 


Meroplanktcm  data  from  the  Texas  City  dredged  material 
experimental  disposal  on  9 October  1975,  Data  are  the 
numbers  of  individuals  of  each  taxon  per  of  water 
filtered. 


CNIDARIA 

Medusa  #15 
Medusa  #13 

Phialidium  hemisphericum 
Liriope  tetraphylla 
Medusa  #12 
Medusa  #10 
Bougainvillia  sp. 

Medusa  unknown 
Ptiialidium  bicorphorum 
BJ.ackfordia  virginica 

NEMERTINA 

Pilidium  Larvae 

NEMATODA 

ANNELIDA 

Polychaeta 

Mage Iona  rosea  P.L. 
Polychaeta  #7  P.L. 
Polychaeta  unknown  P.L. 
Terebellidae  P.L. 
Prionospio  pinnata  P.L. 
Polychaeta  #3  P.L. 
Polychaeta  Larva  #8 
Polychaeta  Larva  #17 
Polychaeta  Larva  #18 
Polychaeta  Larva  #15 
Owenia  fusiformis  Larva 

MOLLUSCA 

Trochophore  Larva 
Gastropoda  Larva 
Bivalvia  Larva 
Veligers 

Lolliguncula  brevis 

ARTHROPODA  - CRUSTACEA 
Copepoda 
Caligoida 

Caligus  metanauplis 
Cirripedia 
nauplii 
cypris  larva 


T1 

T2 

T3 

1.2 

0.7 

26.2 

26.0 

42.4 

3.1 

1.2 

1.6 

8.0 

2.5 

1.6 

0.7 

0.6 

19.0 

44.0 

24.4 

38.0 

31.6 

2.1 

0.7 

59.0 

19.0 


2.5 

29.4 

0.8 

63.2 

147.2 

221.1 

13.0 

7.2 

7.0 

19.4 

19.8 

3.5 

57.0 

38.0 

31.6 

0.6 

1.6 

31.6 

0.6 

0.8 

0.6 

0.8 

1.4 

57.0 

31.6 

235.6 

19.0 

147.2 

38.0 

63.2 

294.6 

190.0 

63.2 

0.8 

1.6 

19.0 

176.8  19.0  94.7 

0.8  31.6 


Table  H5.  (continued) 


T1 

T2 

T3 

Isopoda 

1.9 

0.8 

Munna  sp . 

2,8 

Bopyridae 

0,7 

Decapod a 

Penaeidea  mysis 

0.6 

0.7 

Pinnixa  zoea 

54.0 

48.5 

13.4 

Pinnotheres  zoea 

19.0 

Hippolyte  zoea 

1.9 

0.8 

Upogebia  zoea 

1.2 

Callianassa  zoea 

1.2 

Alpheidae  zoea 

0.6 

Clibanarius  vittatus  zoea 

0.6 

Pagurus  pollicaris  zoea 

3.7 

4.1 

Porcellana  sp.  zoea 

1.2 

4.0 

Paguridae  glaucothoe 

1.2 

2.1 

Portunidae  zoea 

0.1 

0.7 

Hexpanopeus  zoea 

8.1 

8.2 

6.4 

Euceramus  praelongus  zoea 

0.1 

0.8 

0.7 

Hexapanopeus  megalops 

4.3 

7.2 

Pinnotheres  megalops 

1.2 

4.0 

Eweri ta  sp . zoea 

0.6 

Pinnixa  chaetopterana  zoea 

3.2 

Hippolyzmata  wurdemannii  zoea 

1.2 

0.8 

0.7 

Ogyrides  zoea 

2.4 

Upogebia  zoea  #2 

0.7 

Paguridae  zoea 

2.8 

Decapoda  megalops 

0.7 

Callinectes  megalops 

0.7 

Sesarma  megalops 

0.7 

BRYOZOA 

Cyphonautes  Larva 

31.6 

ECHINODERMATA 

Auricularia  Larva 

294.6 

38.0 

63.2 

Echinopluteus  Larva 

63.2 

CHORDATA 

Vertebrata  - Pisces 

Larva  (unknown) 

3.7 

4.9 

Anchoa  mitchilli 

0.8 

Anchoa  Larva 

0.8 

OTHER 

Egg  19.0  189.5 


Table  H6.  Holoplankton  data  from  the  Texas  City  dredged  material 
experimental  disposal  on  9 October  1975,  Data  are  the 


numbers  of  individual 
filtered. 


PROTOZOA 

Noctiluca  scintillans 
Foraminifera  #2 
Tintinnida 
Foraminifera  #1 

CNIDAR1A 

Nectophore 

CTENOPHORA 

Beroe  ovata 
Rotifera 

ANNELIDA 

Polychaeta 

Sagitella  kowalevskii  P.L. 
Tomopteris  sp. 

Autolylis  prolifer 

MOLLUSCA 

Pteropoda 

ARTHROPODA  - CRUSTACEA 
Cladocera 

Penilia  avirostris 
Copepoda 

Copepod  nauplii 
Calanoida 
Copepodites 
Acartia  tonsa 
Acartia  lilljeborgii 
Paracalanus  crassirostris 
Paracalanus  (parvus  group,) 
Labidocera  aestiva 
Centropages  velificatus 
Temora  t urbi nata 
Eucalanus  pileatus 
Calanopia  americana 

Harpacticoida 
Copepodites 
Euterpina  acutifrons 
Ecti nosoma  sp. 

Cyclopoids 
Oithona  nana 
Oithona  calcarva 


of  each  taxon  per  m 3 of  water 


T1 

T2 

T3 

6127.2 

4560.0 

38.0 

11210.5 

677,6 

57.0 

38.0 

189.5 

14.4 

4.2 

92.6 

5.0 

59.0 

2.4 

19.7 

0.6 

0.6 

1.4 

0.6 

0.7 

59.0 

57.0 

126.3 

2769.0 

627.0 

1010.5 

972.0 

1197.0 

1926.3 

942.6 

1311.0 

1831.6 

0.8 

2739.6 

627.0 

1010.5 

59.0 

266.0 

378.9 

147.6 

95.0 

221.1 

412.4 

399.0 

410.5 

117.8 

171.0 

157.9 

383.0 

532.0 

252.6 

19.0 

31.6 

206.2 

247.0 

221.1 

1.6 

1738.0 

190.0 

189.5 

3093.0 

912.0 

2336.8 

Table  H6. (continued) 


Corycaeus  amaeonicus 
Saphirella  sp. 

Corycaeus  geisbrechti 
Sa  pphi ri na  sp . 
Sabelliphilidae 
Oncaea  sp . 

Corycaeus  sp.  Copepodites 

Amphipoda 

Hyperiidea 

Decapoda 

Lucifer  larva 
Acetes  larva 
Postlarvae  and  Adults 
Lucifer  faxoni 
Acetes  americanus 

CHAETGNATHA 

Sagitta  tenuis 
Sagitta  enflata 
Sagitta  hispida 

CHORDATA 

Urochordata 

Oikopleura  sp. 

Doliolum  sp. 


T1 

T2 

T3 

59.0 

57.0 

117.8 

147.2 

114.0 

31.6 

0.6 

0.8 

0.7 

19.0 

63.2 

94.7 

8.1 

7.2 

17.6 

3.7 

19.0 

2.1 

0.7 

1.2 

3.1 

3.2 

6.6 

2.1 

0.7 

2032.6 

3.1 

0.6 

988.0 

2.5 

1863.2 

7.1 

4772.0 

176.8 

190.0 

3315.8 

221.1 

APPENDIX  I 

RAW  PHYTOPLANKTON  DATA  FROM  THE  EXPERIMENTAL  STUDY 


Table  II.  Phytoplankton  pigments  in  mg/m3  collected  monthly  at  the  entrance  to  the 

Galveston  Ship  Channel  and  in  the  offshore  disposal  area,  Galveston,  Texas. 


SHIP 

CHANNEL 

DISPOSAL  AREA 

Surface 

Bottom 

Surface 

Bottom 

Date  and  Replicate 

Chpl.  Phaeo. 

Chpl.  Phaeo. 

Chpl . Phaeo . 

Chpl.  Phaeo. 

29  August  1975 

Replicate  1 

1.6960  -0.1600 

0.4480  0.2080 

0.0160  0.2080 

0.0160  0.3520 

1.6960  -0.1600 

0.4480  0.2080 

0.0160  0.2080 

0.0160  0.3520 

Total  Average  Pigments 

1.6960 

0,6560 

0,2240 

0.3680 

19  September  1975 

Replicate  1 

0.1440  0.0000 

0.2000  0.0400 

0.0460  0.0080 

0.2080  0.5760 

Replicate  2 

0.1440  0.0320 

0.1760  0.0480 

0.0880  0.0080 

0.3440  0.1040 

X 

0.1440  0.0160 

0.1880  0.0440 

0.0760  0.0080 

0.2760  0.3400 

Total  Average  Pigments 

0.1600 

0.2320 

0,0840 

0.6160 

30  October  1975 

Replicate  1 

0.0160  0.0096 

0.0021  0.0023 

0.0002  0.0055 

0.0004  0.0055 

Replicate  2 

0.0112  0.0032 

0.0027  0.0013 

0.0006  0.0047 

0.0049  0.0038 

X 

0.0136  0.0064 

0.0024  0.0018 

0.0004  010051 

0.0027  0.0044 

Total  Average  Pigments 

0.0200 

0.0042 

0.0055 

0.0071 

24  November  1975 

Replicate  I 

0.0039  0.0131 

0.0012  0.0031 

0.0013  0.0134 

0.0002  0.0040 

Replicate  2 

0.0009  0.0087 

0.0083  0.0000 

0.0021  0.0108 

0.0004  0.0064 

X 

0.0024  0.0108 

0.0048  0.0016 

0,0017  0,0121 

0,0074  0.0052 

Total  Average  Pigments 

0.0132 

0.0032 

0.0229 

0.0126 

17  December  1975 

Replicate  1 

0.1296  0.0416 

0.2080  0.1120 

0.0736  0.0576 

0.1184  0.0368 

Replicate  2 

0.1600  0.0960 

0.1312  0,0304 

0.1024  0.0224 

0.0992  0.0512 

X 

0.1448  0.0688 

0.1696  0.0712 

0.0880  0.0400 

0,1088  0.0440 

Total  Average  Pigments 

0.2136 

0.2408 

0,1280 

0.1528 

Table  12.  Phtyoplankton  pigments  in  mg/m3  collected  during  disposal  operations  on  9 Sept.-mber 
and  9 October  1975. 


PRE-DISPOSAL  DISPOSAL 


Date  and  Replicate 

Surface 

Chpl.  Phaeo. 

Bottom 

Chpl.  Phaeo. 

Surface 

Chpl.  Phaeo. 

Bottom 

Chpl.  Pho,^ 

9 September  1975 

Replicate  1 

Replicate  2 

0.3200  0.0080 

0.2960  0.2560 

0.3440 

0.2640 

0.1200 

0.0560 

0.2080 

0.2000 

0.1200 

0.0000 

0.3040 

0.1520 

0.  OOijo 
0.0240 

X 

0.3080  0.1320 

0.3040 

0.0880 

0.2040 

0.0600 

0.2280 

0.0160 

Total  Average  Pigments 

0.4400 

0. 

3600 

0. 

2640 

0. 

2440 

9 October  1975 
(First  Disposal) 

Replicate  1 

Replicate  2 

0.2240  0.1120 

0.5120 

-0.1600 

0.0800 

0.1120 

0.1520 

0.0080 

0.1920 

0.2720 

0.0320 

0.1600 

X 

0.0960 

0.080 

0.2320 

0.0960 

’otal  Average  Pigments 

0.3360 

0. 

5120 

0. 

1760 

0. 

3280 

‘ i 


Table  13.  Phytoplankton  pigments  in  mg/m3  collected  during  the 
second  disposal  operation  on  9 October  1975. 


Surface 

Chpl.  Phaeo. 

Bottom 

Chpl. 

Phaeo. 

Subsample  1 
Subsample  2 

0.1920  0.2080 

0.2240  0.1120 

0.2560 

0.3200 

0.0800 

0.8640 

X 

0.2080  0.1600 

0.2880 

0,4720 

Total  Pigments 

0.3680 

0,7600 

Sample 

POST- 

Surface 

Chpl . Phaeo . 

■DISPOSAL 

Bottom 

Chpl. 

Phaeo . 

A - 10  minutes 

0.2560  0.1600 

0.1920 

-0.0224 

Total  Pigments 

0.2080 

0.190 

B - 16  minutes 

0.1760  0.0800 

0.2080 

0.0480 

Total  Pigments 

0.2560 

0.2560 

C - 30  minutes 

0.1280  0.0320 

0.2080 

0.0640 

Total  Pigments 

0.1600 

0.2720 

D — 50  minutes 

0.2080  0.3520 

0.2090 

0.1220 

Total  Pigments 


0.5600 


0.1510 


